ISSN 1517-6878

o

ROLOGY

Brazilian Journal of

(Founded in 1971 as Jornal Brasileiro de Urologia)
Official Journal of the Brazilian Society of Urology
Volume 26, number 6, November - December, 2000

XXVIIl Brazilian Congress of Urology
September 29 to October 4 / 2001 - Fortaleza - CE




BRAZILIAN JOURNAL OF

UROLOGY

Volume 26, number 6 November - December, 2000

CONTENTS

556 Editor’s Comment

CLINICAL UROLOGY

558 Renal Cryoablation Application in Nephron-Sparing Treatment
E.F. Carvalhal, A.C. Novick, 1.5. Gill

571 Ambulatory ESWL Monotherapy in Staghorn Calculi
E.G. Silva, A. Figueiredo, C. Rabaga, J.A. Sousa, E.T. Morgado, A.P. Lopes (Editorial Comment
by J. W. Segura)

579 Evaluation of Residual Stones following Percutaneous Nephrostolithotomy
M.T. Gettman, M.S. Pearle

584 Intracorporeal Holmium:YAG Laser Lithotripsy - Current Stage
T.R. Silva, M. Maringolo

591 Lithotripsy with Holmium:Yag Laser - Initial Results
M.A. Fortes, L.F. Vieiralves, H.J. Vieira, A.A. Bringel, R. Araguez Jr., M.A. Corréa

596 The Influence of Age and Prostatic Volume on Serum Prostate Specific
Antigen Levels in Patients with Benign Prostatic Hyperplasia
E.A. Melo, L.A.S. Rios, D. Mattos Jr.

602 Repeated Prostate Biopsies in Men who Persist with Clinical Suspicion
of Prostate Cancer
E.P. Ribeiro, R.P. Moritz

609 Gleason Score, Comparative Study between Transrectal Prostate Biopsy
and Radical Prostatectomy Specimen
[.M. Antonopoulos, A.C.L. Pompeo, L.B. Saldanha, M.A. Arap, A. Danilovic, S. Arap

CASE REPORTS

614 Bladder Herniation as Cause of Acute Urinary Obstruction
AE. Meller, V. Ortiz, M. Srougi

617 Posterior Urethral Valve in Adult
U. Barroso Jr., A. Macedo Jr.,, M. Srougi

619 Penile Inversion after Blunt Trauma
A.C.A. Cunha, F.P.F. Melo, R.R. Maroclo

PEDIATRIC UROLOGY

621 Hypospadias. Anatomy Embryology and Reconstructive Techniques
L.S. Baskin



CON TEN TS - continued from previous page

INVESTIGATIVE UROLOGY

630 Stromal Modifications in Benign Prostatic Hyperplasia as Evidenced by
Glycosaminoglycan Composition
L.EM. Cardoso, W.S. Costa, F.J.B. Sampaio

UROLOGICAL SURVEY

636 Miscellaneous
N.R. Netto Jr.

637 Imaging
NM.G. Caserta

639  Oncology
G.N. Fonseca

641 Endourology and Laparoscopy
M.L. Lima

GENERAL INFORMATION

643  Information for Authors

649  Urological Calendar

651 Contents — Volume 26, 2000

655 Author Index — Volume 26, 2000
657 Subject Index — Volume 26, 2000

660 Reviewers — Year 2000

DISCLAIMER

The authored articles and editorial comments, opinions, findings, conclusions, or recommendations in the
Brazilian Journal of Urology are solely those of the individual authors and contributors, and do not necessarily
reflect the views of the journal and the Brazilian Society of Urology. Also, their publication in the Brazilian
Journal of Urology does not imply any endorsement. The appearance of advertisements in the Brazilian Journal
of Urology is not a warranty, endorsement or approval of the products or services advertised or of their effectiveness,
quality, or safety. '



BRAZILIAN JOURNAL OF

UROLOGY

EDITOR’S COMMENT

The November - December 2000 issue of the Brazilian Journal of Urology presents outstand-
ing contributions from USA, Europe, and Brazil.

Doctors Carvalhal, Novick and Gill from Cleveland Clinic, Cleveland, USA, present on
page 558 both experimental and clinical results of the advanced technique of laparoscopic rene
cryoablation for nephron-sparing treatment of patients with small renal tumors. The laparoscopic
approach is dependent on the anatomic location of the tumor on the kidney. If the lesion is posterio
or lateral, the authors employ a retroperitoneoscopic technique, while the transperitoneal route i
selected if the tumors are anterior or anterolateral. The authors current practice is to offer laparoscopi
renal cryoablation only to carefully selected patients who are candidates for open partial nephrec
tomy, having a small (< 4 cm), peripheral, exophytic, localized renal tumor located at a distance
from the collecting system. In 32 patients, hospital stay was 1.8 days (22 patients were discharge:
within 23 hours), mean surgical time was 2.9 hours and mean blood loss was 66.8 cc (range, 10-20
cc). The authors also outlined the historical aspects, pathophysiology, radiologic evaluation, clinical
experience and future horizons of this advanced technique.

Doctors Silva and co-workers from Coimbra, Portugal, present on page 571 an impressive
series of 268 staghorn calculi treated by extracorporeal shock wave lithotripsy (ESWL) ambulatory
monotherapy. The patients received an average of 6.1 sessions of ESWL per stone and achiev
stone-free rate of 53%. All patients underwent a double-J stent placement, which lasted a whole th:
treatment. The most frequent complication was acute pyelonephritis (11.5%). Doctor Segura, from
Mayo Clinic Rochester, Minnesota, USA, provided and important Editorial Comment which gives
adequate balance on this controversial article.

Doctors Gettman and Pearle from Dallas, Texas, USA, discusses on page 579 the controver
sial issue of residual stones evaluation after percutaneous nephrostolithotomy (PCNL). The final
recommendation is that patients with large stones requiring fragmentation at PCNL who constitute
a high-risk group for residual fragments undergo non-contrast, thin-cut (5 mm) helical CT and
antegrade nephrostogram on the first post-operative day to identify those patients who would ben
efit from second look flexible nephroscopy. Helical CT in conjunction with antegrade nephrostogram
provides an accurate “road-map” with which to precisely locate residual stones at flexible nephroscopy
In those patients with residual stones, flexible nephroscopy is performed on post-operative day-twc
to retrieve residual fragments.

On page 621 Doctor Laurence Baskin from University of California, San Francisco, USA,
one of the leaders in the study of several aspects of hypospadia, presents a comprehensive article
this subject. The author analyzed the current understanding on hypospadia etiology. Also, recen
knowledge on the morphology of male and female genitalia is discussed with emphasis on surgica
treatment, and the current techniques for hypospadias repair are reviewed. This article is truly rel
evant because the incidence of hypospadias has been increasing in Europe and USA.
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EDITOR’S COMMENT - continued

On page 630 Doctor Cardoso and co-workers from Rio de Janeiro, Brazil, present prelimi-
nary original data on glycosaminoglycans (GAG) concentration in the prostatic tissue of patients
with benign prostatic hyperplasia (BPH). The results were compared with those obtained from the
transitional zone of young adults prostates. The concentration of GAG in BPH was increased by
62%. The prevailing sulfated GAG both in the normal and hyperplastic prostates is dermatan sul-
fate. The proportions of heparan sulfate are unchanged in both cases, whereas the content of dermatan
sulfate is decreased and that of chondroitin sulfate is increased in BPH samples. The authors con-
cluded that GAG composition in BPH differs markedly from that of the normal transitional zone. In

addition, the results suggest that interstitial proteoglycans are more affected in BPH, which may
result from cytokine-mediated stimulation of stromal cells.

Dr. Francisco J.B. Sampaio
Editor-in-Chief
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RENAL CRYOABLATION APPLICATION IN
NEPHRON-SPARING TREATMENT

EDUARDO F. CARVALHAL, ANDREW C. NOVICK, INDERBIR S. GILL

Section of Laparoscopic and Minimally Invasive Surgery, Department of Urology,
The Cleveland Clinic Foundation, Cleveland, Ohio, USA

ABSTRACT

Purpose: Renal cryoablation is an evolving nephron-sparing treatment alternative for select patients
with small renal tumors. Initially described via either an open or percutaneous technique, renal cryoablation
has been performed by a laparoscopic approach with promising results. We critically review the cumulative
evidence available regarding this technique.

Materials and Methods: A review of the literature on both experimental and clinical studies was
performed and evaluated. Historical aspects, pathophysiology, radiologic evaluation, clinical experience anc
future horizons of the technique are outlined.

Results: Two institutions have reported their clinical experience with laparoscopic renal cryoablation.
Despite the lack of long-term follow-up to date, current oncologic adequacy and safety have been encouraging

Conclusion: Experience with renal cryoablation is still evolving. Laparoscopic and percutaneous
techniques are promising minimally invasive approaches for this developmental, nephron-sparing treatmen
modality. Long-term follow-up will determine the precise role of renal cryoablation in the management of
selected patients with small renal tumors.

Key words: kidney; kidney neoplasms; cryoablation; laparoscopy; nephron-sparing
Braz J Urol, 26: 558-570, 2000

INTRODUCTION non-diagnostic rate of 26% (3). Although small renal
cell carcinomas have a slow growth rate (0.35 cm/
“Renal mass” is now primarily a radiologic year) (4), and are at low risk for dissemination, they
diagnosis. With the increasing use of abdominal ul- nevertheless do possess the capability for systemic
trasonography and CT scanning, the serendipitousnetastases. Accordingly, although watchful waiting
detection of small renal masses has increased 5-folthas been a treatment option, current opinion has
from 1974 to 1985 (1). This advance has contributed tended to favor surgical excision, especially for the
in part, to a gratifying decrease in the incidence ofyounger patient. Small (< 4 cm) renal tumors can be
metastatic renal cell carcinoma from 32% to 17% overtreated efficaciously with either partial or radical ne-
the past 2 decades (2). phrectomy, with comparable crude and cause-specific
For the practicing urologist, the term “inci- survival. Select patients with a localized, unilateral,
dental renal mass” has progressed from being an ocsmall (< 4 cm) renal cell carcinoma can be success-
casional diagnostic curiosity to being a day-to-day fully treated with a nephron-sparing partial nephrec-
management dilemma. The differential diagnosis oftomy, even when the contralateral kidney is normal
these small, solid or complex cystic, enhancing renal(5,6).
masses includes a variety of benign and malignant A comprehensive review of renal cryoa-
conditions. Needle biopsy remains an unreliable toolblation as an emergent nephron-sparing treatment al-
for making the histologic diagnosis of renal cell can- ternative for small renal tumors is presented, includ-
cer, with a reported false-negative rate of 16% and ang experimental studies and current clinical data.
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RENAL CRYOABLATION

Historical milestones of renal cryosurgery, the basicof renal cryoablation. Uchida et al. were the first to
pathophysiology of cryotherapy and histologic and report renal cryoablation in the clinical setting. A
radiologic characteristics of a renal cryolesion arechronology of cryosurgery of the kidney is presented

outlined. in Table-1 (9-23).
HISTORICAL ASPECTS CRYOSURGICAL APPARATUS
Cryosurgery in the treatment of cancer be- The size and efficacy of the induced cryo-

gan in the 1850s in London when breast and cervidesion is determined by the physical characteristics
cal cancer were treated with iced saline solutions aof the cryoprobe employed. Features such as nadir
a temperature of -18°to -22°C (7). The next advancetemperature of the cryoprobe, its thermal conductiv-
liguefaction of gases, occurred between 1870 toity and surface area of renal contact directly and pro-
1900. Initial investigations involved non-urologic portionately affect the volume and temperature of
organs like brain, liver, skin, and rectum (80). Re- the ablated tissue. As such, a 3.4 mm probe cooling
nal cryosurgery began in the mid 1960s when Bushat the rate of 50° C/min to a nadir probe-tip tempera-
et al. cooled kidneys with liquid nitrogen in an ef- ture of -175°C will create a cryolesion 4 cm in diam-
fort to evaluate their functional recovery for pur- eter in 20 minutes. In contrast, an 8 mm probe cool-
poses of transplantation (9). Subsequent investigaing at the rate of 100°C/min to a nadir tip tempera-
tions focused on the functional, morphological, his- ture of -190°C will result in a cryolesion 7 cm in di-
tologic, radiologic, and technical (open, laparos- ameter in 20 minutes (24). Thus, the choice of probe
copic, percutaneous, puncture vs. contact) aspectsize depends upon the size of the tumor to be cryo-

Table 1 —-Chronology of renal cryoablation

YEAR AUTHOR CONTRIBUTION

Experimental Studies

1964 Bush (9) Renal function recovery following rapid cooling with liquid nitrogen.
1974 Breining (10) Hisotologic and autoradiographic analysis of renal cryoablation.

1979 Helpap (11) Investigations into the cryoimmunologic response following renal cryoablation.
1981 Sindelar (12) Ultrastructural changes following renal cryoablation.

1988 Barone (13) Functional and morphologic effects of renal cryoinjury.

1993 Onik (14) Ultrasound characteristics of a renal cryolesion.

1996 Stephenson (15) Open and laparoscopic renal cryoablation in the canine model.

1996 Gill (16) Laparoscopic and percutaneous renal cryoablation in the porcine model.
1996 Chosy (17) Thermosensor-monitored renal cryosurgery.

1997 Nakada (18) Puncture vs. contact renal cryoablation.

1998 Campbell (19) Impact of renal artery clamping on cryosurgery.

Clinical Studies

1995 Uchida (20) Percutaneous renal cryoablation (2 patients)

1996 Delworth (21) Open renal cryoablation (2 patients)

1998 Gill (22) Laparoscopic renal cryoablation (10 patients)

1998 Rodriguez (47)  Open & laparoscopic renal cryoablation (7patients)

1999 Gill (46) Laparoscopic renal cryoablation (32 patients)

From: Gill IS, Novick AC: Renal cryosurgery. Urology, 54: 215-219, 1999. Reprinted with permission.
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RENAL CRYOABLATION

ablated. For tumors larger than 4 cm in diameter, orthe devitalized tissue and replacement of that area
those with irregular margins, multiple cryoprobes are by a fibrotic scar. It is clear that certain aspects of
preferable. cryosurgery are essential, including a rapid freez-
Various cryogens are available for use in ing, slow thawing, and a repetition of the freeze-
cryosurgery. The boiling point of a particular cryo- thaw cycle (24).
gen determines the nadir temperature that the spe- Rapid intracellular ice formation causes ir-
cific cryoprobe can produce. The boiling points of reversible cell death. Tissue interstitium is incorpo-
various cryogens at atmospheric pressure are depictedted by the freezing process in a sequential manner:
in Table-2. Two commonly used cryosurgical systemsextracellular matrix freezes initially followed by in-
tracellular freezing. The latter is thought to be the
terminal, lethal event. The mechanism underlying tis-
sue cryoinjury is thought to involve a)- immediate

Table 2 —Available cryogens

Cryogen Boiling Point cellular damage and, b)- delayed microcirculatory
Freon-22 -41°C failure. Mazur proposed a two-step theory for cellu-
Carbon dioxide -79°C lar damage: ice formation occurs initially in the ex-
Nitrous dioxide -90°C tracellular space, causing the extracellular fluid to
Liguid argon -186°C become hyperosmotic (25). Because the cell mem-
Liquid nitrogen -196°C brane may be a barrier to the freezing process, the

intracellular fluid, although supercooled, remains
employ liquid nitrogen and liquid argon, respectively, unfrozen at this stage. To equilibrate chemical osmo-
as cryogens. In liquid nitrogen-based systems, liquidlality, water permeates out from the cell along the
nitrogen is circulated within the cryoprobe by pres- osmotic gradient into the extracellular compartment.
surized nitrogen gas. Liquid nitrogen boils within the This in turn increases the osmolality of the intracel-
cryoprobe tip, and in so doing, extracts latent heat oflular fluid, resulting in solute concentration and in-
boiling from its immediate surrounding. For every tracellular dehydration. As extracellular ice crystals
gram of liquid nitrogen that boils and converts to gas,grow, cells shrink further, sustaining dessication in-
209 Joules of heat are extracted. Liquid nitrogenjury to intracellular structures. This comprises the first
cryoprobes are available in various diameters: 3 mm step of cellular chemical injury (26). Continued rapid
4.8 mm, and 8 mm, with surgical freezing zone lengthssupercooling leads to the second step of cellular dam-
varying from 1-5 cm. Liquid argon-based systems rely age. Cell membrane dysfunction occurs at tempera-
on the Joule-Thompson effect, in which compressedures below -10°C, leading to the critical event: in-
gas or liquid under high pressure is allowed to ex-tracellular ice formation. Intracellular ice irrevers-
pand rapidly through a narrow orifice into the tip cav- ibly disrupts cell organelles and the cell membrane,
ity of the cryoprobe. Rapid cooling ensues, leadingwhich is lethal. During thawing, the extracellular
to the creation of an ice ball. The argon-based systentompartment becomes briefly hypotonic. Water re-
is portable and allows for very rapid freezing rates. enters the cell causing cell swelling, and possibly
cell membrane rupture.
PATHOPHYSIOLOGY OF THE RENAL Delayed microcirculatory failure manifests
CRYOLESION during the thaw phase of the freeze-thaw cycle, lead-
ing to circulation arrest and cellular anoxia. Tissue
During renal cryotherapy, the goal is to ab- cooling sequentially leads to vasoconstriction, de-
late the same amount of parenchyma that should berease in blood flow, and ultimately, cessation of blood
excised during an open surgical nephron-sparingflow. During the 10-20 minute initial thawing period,
procedure: the tumor itself and a surrounding mar-circulation is restored to the cryoablated area. Ex-
gin of healthy parenchyma (8). A secondary heal-perimental hepatic cryoablation has demonstrated the
ing process then occur over time, with sloughing of formation of continuous ice crystals along the lumen
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RENAL CRYOABLATION

of the small blood vessels leading to dilation and de-of -19.4°C or lower in all instances (13 of 13 tissue
struction of the structural integrity of the microvas- samples). However, when the temperature ranged
culature. Progressive failure of the microcirculation between -19.4°C and 0°C, tissue necrosis was present
occurs due to a cascade of events: endothelial layein only 80% of renal samples (17).
destruction causing vessel walls to become porous, The temperature within a given cryolesion
interstitial edema, platelet aggregation, microth- is not uniform, increasing exponentially as a func-
rombii, and ultimately vascular congestion and oblit- tion of the distance from the cryoprobe. Thus, the
eration (24). Although small blood vessel lumens aretemperature at the periphery of the ice-ball is signifi-
destroyed within 4 hours after thawing, larger arteri- cantly higher than the core temperature at its center
oles may remain patent for periods of upto 24 hours(30,31). Accordingly, the visible outer edge of the
(27). Cells that survive freezing’s initial assault are ice-ball is usually at 0°C, although the temperature at
destroyed by this secondary impact of ischemia (28).its center (cryoprobe tip temperature) may be -196°C.
Repetition of the rapid freeze-slow thaw cycle poten- The temperature begins to decrease incrementally
tiates this damage. The cryoablated area is thus rerfrom the periphery towards the center of the ice-ball:
dered ischemic, leading ultimately to a circumscribedit is -20°C at a distance of 4 mm, and -40°C at a dis-
necrosis. tance of 6 mm inside the periphery. In this regard,
The dimensions of a cryolesion depend uponvaluable data were provided by two recent experi-
multiple factors. As already mentioned, the colder themental studies wherein a 3.4 mm cryoprobe was used
nadir temperature of the cryoprobe tip, the larger theto create renal cryolesions with a diameter of 3.2 cm.
cryolesion. The duration of freezing, the actual areaCampbell et al. confirmed that the target temperature
of contact between the cryoprobe and the targetedaf -20°C was achieved at a distance of 3.1 mm inside
tissue, and the rate of cooling are important variablesthe edge of the ice-ball in all 10 canine kidneys (19).
Cell destruction is dramatically enhanced by increas-In Chosy’s study, all 17 tissue samples taken from
ing the cooling rate from 5° C/min to 25° C/min. Tis- within a 3.2-cm diameter area (“within 16 mm of the
sue vascularity is an important factor, and in general probe insertion site”) were uniformly ablated. How-
the more vascular the targeted tissue, the slower igver, the directly visible extent of the ice-ball was
the rate of cryoablation. This phenomenon is termednot an absolute predictor of cellular necrosis: 2 of 18
the “heat sink” effect (29). Flow of warm blood (11%) of samples obtained from within the area en-
through large adjacent vessels may dissipate the coldompassed by the visible ice-ball contained viable
temperature of the evolving cryolesion, thereby slow-tissue. The authors speculated that sampling error as
ing its rate of growth. Theoretically, this may decreasewell as the ellipsoid shape of the advancing ice-ball
the efficiency of cryoablation and lead to asymmet- may have contributed to these results (17). Thus, to
ric ice ball formation. The “heat sink” effect can, on ensure complete cell kill, the ice-ball must extend well
occasion, be used to therapeutic advantage. To wit, @aeyond the margins of the targeted tumor. Based on
urethral warming device is employed during prostatethese data and our own laboratory observations, we
cryoablation, in order to protect the urethra from routinely attempt to extend the ice-ball at least one 1
cryodamage. Other biologic characteristics like spe-cm beyond the edge of the tumor, as determined both
cific heat, density, and thermal conductivity of the by laparoscopic visualization and real-time
particular tissue or organ also impact on the efficacyultrasonographic imaging. This margin should be suf-
with which it undergoes cryodestruction. ficient to achieve the desired lethal temperature of -
Lethal temperature for achieving reliable cell 40°C within the entire extent of the tumor.
death is approximately -40°C. For normal and can- It appears evident that a double freeze-thaw
cerous renal cells, a temperature of -20°C causes uneycle is a primary prerequisite for reliable cryo-in-
form necrosis. In an elegant study, Chosy, Nakada etluced cell death (24,32). A comparison of single and
al. showed that complete necrosis of in-vivo porcine double freeze-thaw cycles has not been performed as
renal parenchyma occurred uniformly at temperaturesegards the kidney. For prostate adenocarcinoma,
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Tatsutani and co-workers showed that the percentknosis is evident universally in the glomerulii and
age of cells destroyed by freezing to -20°C (coolingblood vessels. When examined under electron mi-
rate 25°C/min.) was approximately 80% by the singlecroscopy, tubular cells appear as proteinaceous ag-
freeze-thaw cycle compared with 100% by the gregates, completely devoid of membranes, while
double freeze-thaw cycle at the same temperaturglomerulii are degenerated and glomerular spaces
(33). Shinohara and colleagues found that prostateare filled with necrotic cellular debris. Capillary
cryoablation induced undetectable PSA levels inbasement membranes remain intact with large in-
35% of patients following a single freeze-thaw cycle travascular thrombi (12). The zone of partial necro-
compared with 80% following a double freeze-thaw sis contains some viable cells, thus representing an

cycle (34). area of sublethal injury. Glomerular architecture is
lost and proteinaceous casts are visible in the col-
HISTOLOGY lecting tubules. Considerable infiltration of polymor-
phonuclear leucocytes is seen.
Histologically, the cryoablated tissue reveals Fibrotic changes and a typical contracted scar

progressive changes over time, from typical findings are eventually seen after 1 month following renal
of cell death and tissue non-viability to chronic signs cryoablation, when chronic inflammation, fibrotic
of inflammation, fibrosis and scarring. Initially (1 glomerulii and tubules, and no evidence of viable re-
hour), the renal cryolesion macroscopically demon-nal parenchyma are observed under microscopic ex-
strates areas of dark red discoloration consistent wittamination.
interstitial hemorrhage with an abrupt line of demar-
cation from the surrounding healthy renal paren-RADIOLOGIC EVALUATION
chyma. Microscopically, generalized vascular conges-
tion is evident, with only subtle signs of early coagu- The advances in diagnostic and intraopera-
lation necrosis. Hemorrhagic glomeruli, fibrin depo- tive imaging techniques are directly related to the
sition within capillaries and near complete exfolia- development of cryosurgery. The ultrasound charac-
tion of the urothelium covering the cryoablated pa- teristics of a renal cryolesion were initially reported
pillae is evident (35). The inflammatory response is
minimal with only a mild infiltration of polymorpho-
nuclear neutrophils (10). Marked ultrastructural evi-
dence of irreversible cell death is also shown on elec:
tron microscopy, such as partial fragmentation and
cytoplasmic vacuolization of membranes, disruption
of outer membranes and internal crystal of mitochon-
dria, chromatin condensation and loss of nuclear
membrane, hemorrhage into glomerular spaces an
disruption of epithelial podocytes of glomerulli (12).
A sharply demarcated, deep-red cryolesion
is readily apparent macroscopically after 24 hours.
On microscopic examination, complete coagulation
necrosis is evident centrally, surrounded by a 0.3 b
mm-8 mm transitional zone of partial necrosis, which Figure 1 — Renal cryoablation under direct intraoperative
abuts normal renal parenchyma. Loss of cell bor-ultrasound and Iaparo_scopic control. The ice ball must extend_l
ders, absence of cytoplasmic organelles, and gho m bey_ond_ the margins c_>f the tumor. The uItrasouno_I probe is
oE oY laced in direct contact with the kidney directly opposite to the
renal tubules are easily identified in the area of COM-ymor. From: Gill 1S, Novick AC, Soble JJ: Laparoscopic renal
plete necrosis. Hyalinization of glomerular and tu- cryoablation: initial clinical series. Urology, 52: 543-551, 1998
bular cellular structure is seen, while nuclear py- (Reprinted with permission).
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RENAL CRYOABLATION

trasts with the hyperechoic renal sinus fat. Combined
with direct laparoscopic visualization, real-time
laparoscopic ultrasound is essential for precise posi-
tioning of the cryoprobe tip up to the deep margin of
the tumor. Adequate localization of the leading edge
of the ice ball as it obliterates the tumor margin, as
well as the typical aspect of an enlarging, hyperechoic
rim with posterior echo loss of the cryolesion, is eas-
ily obtained (Figure-2). Mean tumor size on intraop-
erative ultrasound (2 cm) was 14% smaller than the
mean tumor size on preoperative CT scanning (2.4
cm). This 14% size differential, which for a 2.5-cm
renal mass would represent only 3-4 mm, is probably
Figure 2 — Ultrasound monitoring of the evolving cryolesion. attributable to the angle in which ultrasound measure-
Note: 1)- The crescent hyperechoic leading edge and the anechoiéNents were obtained (36).
body of the iceball under ultrasound control, and 2)- Picture-in- We selected magnetic resonance imaging as
picture laparoscopic view of the iceball. our preferred modality for postoperative follow-up
of renal cryolesions, due to its superior soft tissue
by Onik et al. in the porcine model, which include an contrast resolution and multiplanar imaging capabil-
advancing hyperechoic edge with posterior acousticity. Successful renal cryoablation is visualized as non-
shadowing (14). As such, intraoperative ultrasonog-enhancement of the lesion following gadolinium ad-
raphy has been the imaging modality employed byministration (Figure-3). We routinely perform MRI,
virtually all reported studies of renal cryoablation to with and without gadolinium enhancement, on days
date. In our clinical laparoscopic renal cryoablation 1, 30, 60, and 90 postoperatively, in order to assess
experience, we position a flexible, steerable, endo-the kidney and surrounding structures. All cryolesions
scopic, color-Doppler ultrasound probe within
Gerota’s fascia, in direct contact with the renal sur- et
face (Figure-1) for intraoperative monitoring (Pan-
ther 2002, Y-Ducer model 8555, Gentoften, Germany)
(22). Tumor size, echogenicity, vascularity and dis-
tance from the renal sinus are measured. The remair
der of the kidney is scanned for any satellite nodules.
Ultrasonography is employed to guide the needle bi-
opsy, and the subsequent cryoprobe placement int
the center of the tumor such that the probe tip is posi
tioned at, or just beyond, the deep margin of the tu
mor. The evolving cryolesion is then sonographically
monitored real-time until complete ablation of the
tumor is confirmed and the ice ball is noted to extend] -
1 cm beyond the tumor margins circumferentially. JG&E]

sinus is measured, thus minimizing chances of inad
vertent cryoinjury to the collecting system (22). Lo

The_lntraoperatlve laparoscopic ultrasound rigyre 3 — Successful renal cryoablation is visualized as non-
characteristics of the renal tumors are heterogeneousnhancement of the lesion following gadolinium administration,
echogenicity or mild hyperechogenicitiy, which con- as seen on day 1 MRI.
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RENAL CRYOABLATION

were isointense to the adjacent normal renal parentaparoscopic renal cryoablation led to complete small
chyma on T weighted images and hypointense on bowel obstruction in one animal in our study (16).
T, weighted images. A hyperintense peripheral rim Also, a significant stricture of the ureteropelvic junc-
at the border between the cryolesion and the kidneytion following open renal cryoablation in the canine
on day 1 MRI scans Tweighted images was ob- model has been reported. These reports point to the
served in some the cases. After 30 days, an increaseeed of precisely monitoring the intraoperative cryo-
in signal intensity on both Tand T, weighted im-  probe positioning and cryolesion development. Con-
ages was constantly detected, but no gadoliniumcern about cryoinjury to the ureter led the authors to
enhancement of the cryolesion occurred. Radiolo-recommend adequate mobilization of the kidney away
gist familiarity with these sequential MRI findings from the ureter prior to cryoablation of the lower re-
allows accuratassessment of spontaneous contrac-nal pole (19).
tion of the cryolesion over time. We reported a decrease
in MRI size of the cryolesion by 14%, 23%, and 40% Is Renal Artery Clamping a Helpful Adjunct
at 1, 2, and 3 months postoperatively in our 10 initial During Cryoablation?
patients (22)In fact, of the 7 patients who have com- Since constant perfusion of an organ with
pleted now a 1 year follow-up MRI scan, the warm blood could theoretically serve to dissipate the
cryoablated renal tumor is no longer detected in 3. Thecold temperature during cryosurgery, the effects of
other 4 patients observed a decrease in size by 57%.renal arterial occlusion on the freezing process were
studied. Campbell et al. demonstrated that, based on
RENAL CRYOABLATION: a canine model of renal cryoablation, renal arterial
EXPERIMENTAL DATA occlusion during clinical cryoablation was of no prac-
tical advantage (19). Occlusion of the main renal ar-
Many questions needed to be addressed extery (5 animals) did not result in increased rate of
perimentally before embarking on clinical renal cooling or differences in the nadir temperature
cryosurgery. The following experimental data pro- achieved when compared to a control group (5 ani-
vides the background for the reported clinical expe-mals without arterial clamping). The target tempera-

rience. ture of -20°C was achieved 1.8 mm inside the edge of
the ice-ball in the group with arterial occlusion, and

What is the Natural History of a Renal 2.0 mm inside the edge of the ice ball in the group

Cryolesion? without arterial occlusion. Also, no significant dif-

The size of a renal cryolesion contracts over ferences were found in terms of mean diameter of the
time (17). While on postoperative day 8 a large cen-infarcted zone between the 2 groups.
tral area of coagulative necrosis surrounded by a nar-
row zone of sublethal injury is observed, at 3 months,How Accurate is Ultrasonography in
the area of necrosis is completely absorbed and reEvaluating the Size of the Renal Cryolesion?
placed by fibrosis. In a porcine study involving healthy Stephenson et al. created surface contact re-
kidneys, we noted a macroscopic decrease in size afial cryolesions in 12 dogs (15). Ultrasound measure-
the renal cryolesion by 42% at day 7, 52% at day 30ments for depth and diameter were determined for
and complete resorption of the lesion by day 90 (16).each cryolesion. Upon thawing, direct tissue measure-
ments of the easily discernible cryolesion were ob-
What Happens if the Ice-ball comes in tained. The ultrasonic and direct physical measure-
Contact with Adjacent Structures? ments were closely concordant for both depth and
Inadvertent contact of the ice ball or the ac- width, with a correlation coefficient of r = 0.9295 (p
tive cryoprobe with adjacent structures is capable of= 0.0001). In patients undergoing radical nephrec-
producing disastrous consequences. Contact of théomy, Orihuela et al. performed in vivo cryotherapy
cryolesion with a loop of small bowel during porcine of the renal cell cancer just before removal of the
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kidney (37). A 3-mm cryoprobe (tip temperature - perature at the edge of the ice ball is approximately
180°C) was employed under ultrasound control. Fi-0°C, and a temperature of -20°C is routinely achieved
nal tissue temperature at 7.5 mm, 15 mm, and 22.8.1 mm inside the ultrasonographically visualized
mm away from the cryoprobe was noted to be -90°C,edge of the ice ball with complete tissue necrosis on
-90°C, and -20°C, respectively. Histology showed well histology. Therefore, circumferential extension of the
demarcated, complete necrosis, resembling hemorice ball for at least 3.1-mm beyond the tumor margin
rhagic infarct up to 18 mm away from the cryoprobe. ensures adequate intralesional cooling (19).

The authors found good correlation between ultra- Regarding the effect of the cryoinjury to the
sound imaging and the physical dimensions of therenal collecting system, an experimental study ad-
cryolesion. Long & Faller described a porcine model dressing this question has been recently presented by
of ultrasound-guided percutaneous cryoablation of theSung et al. (39). In a porcine model, 18 kidneys were
kidney (38). They demonstrated the feasibility of the submitted in vivo to intentional cryoinjury to the
technique regarding tolerability and focal destruction pelviocaliceal system under ultrasound and retrograde
of target areas. However, the consistent difficulty in ureteropyelogram control, and the acute and long-term
adequately monitoring the actual intraoperative size(3 months) sequelae were analyzed. After 1 month,
of the ice ball with a real-time 2-dimensional ultra- regrowth of normal urothelium was noted, with mini-
sound, due to anatomic interference by the spine andnal scarring of the lamina propria and smooth muscle,
lower ribcage, was a significant limitation of the per- while the adjacent parenchyma was replaced by fi-

cutaneous technique employed. brous scar. Ex-vivo retrograde pyelogram revealed

watertight healing of the caliceal system when no
What is the Impact of Renal Cryoablation physical cryoprobe puncture injury to the renal pel-
on Overall Kidney Function? vis was documented.

Functional impact is determined by the
amount of renal parenchyma ablated by the ice-ball.Does Renal Cryoablation Lead to Systemic
The selective destruction of target areas under preHypothermia?
cise intraoperative monitoring has been essential to Renal cryoablation does not alter renal vein
preserve normal renal parenchyma. In a solitary kid-or renal arterial temperatures. Perlmutter et al. cre-
ney canine model (baseline serum creatinine 0.6-0.%ted renal cryolesions with a probe tip temperature
mg/dL), creation of a cryolesion (mean diameter 3.20f-147.7°C. Baseline renal artery and renal vein tem-
cm) resulted in a transient elevation of serum creati-peratures were 35.3°C and 34.9°C, respectively. Fol-
nine on postoperative day 2 (1.0-1.9 mg/dL), and alowing cryoablation, mean renal artery and vein tem-
final serum creatinine of 1.0-1.5 mg/dL by day 28 peratures were 35.4°C and 34.5°C, respectively
(19). When renal cryoablation was performed bilat- (38,40). In our study, systemic (esophageal) tempera-
erally in the porcine model, mean serum creatinineture during renal cryoablation in a porcine model was
levels atday 0, 1, 3, and 7 were 1.5, 2.3, 1.8, and 1.4oted to decrease only by 1°F to 3°F (16).
mg/dL, respectively (16).

RENAL CRYOABLATION: CLINICAL

How do Temperature and Distance from the = STUDIES
Cryoprobe Impact upon the Degree of Renal
Parenchymal Destruction and Collecting The first reported clinical study of
System Damage? cryoablation as a nephron-sparing procedure was

The ability of tissue destruction and complete published by Delworth et al., who performed open
necrosis depends directly upon the nadir temperatureryoablation in 2 patients with a solitary kidney (21).
achieved at that location. Chosy et al. demonstratedrhe first patient had a 3 cm renal cell cancer and the
that a temperature of -19.4°C or lower is necessarysecond had a 10 cm angiomyolipoma. Operative time
for promoting complete tissue necrosis (17). The tem-was 3.5 hours and 4.5 hours, with a blood loss of 200
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cc and 700 cc, respectively. Postoperative serum creaao pathologic data was available, as they died of
tinine was 1.3 mg% in both patients and follow-up metastatic disease at 1 and 10 months postoperatively,
consisted of a MRI at one month, revealing a signifi- follow-up CT scans showed shrinkage of the cryole-
cant decrease of the renal carcinoma dimensions ansion by 20% at 1 month in one patient, and by 81% at
at 3 months, showing a 10% enlargement in size of8 months in the second patient (20).
the angiomyolipoma. Although no pathologic data Recently, Shingleton et al. presented their
were included in the study, the authors concluded thatlinical experience of 17 patients treated with percu-
renal cryotherapy could be performed safely with taneous cryoablation utilizing an interventional MRI
minimal loss of renal function. unit, under general or local anesthesia with intrave-
Two patients with symptomatic, metastatic nous sedation (41). Patients were discharged home
renal cell carcinoma were treated with percutaneoughe following day and no complications were reported.
renal cryoablation by Uchida et al. in 1995 (20). A Although the authors did not perform control biop-
percutaneous puncture was performed under ultrasies after the procedure, 94% of tumors were found
sound control into the center of the tumor, and tractto have no enhancement on short-term follow-up MRI/
dilation to 24F was achieved for cryoprobe insertion. CT scan (1-6 mo). Similarly, initial results with other
Although follow-up was short in these patients and energy sources like the laser or radiofrequency inter-

Figure 4 —Steps of laparoscopic renal cryoablation: A)- Dissection of the peripheral renal lesion; B)- Puncture of the renal lesion with
the cryoprobe, under direct laparoscopic and ultrasound monitoring and C)- Laparoscopic view of the renal cryolesion.
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stitial thermoablation under MRI guidance have beental stay was < 23 hours in 9 of 10 patients. One pa-
reported percutaneously (42-45) and need to be furtient, who was on chronic Coumadin therapy preop-
ther evaluated. eratively, developed an asymptomatic perirenal he-
In our opinion, percutaneous cryoablation matoma due to trauma from a laparoscopic fan re-
may become a potential outpatient nephron-sparingractor, which was treated conservatively. In 32 pa-
alternative modality in the future. However, the per- tients, hospital stay was 1.8 days (22 patients were
cutaneous approach must not be applied to anteriodischarged within 23 hours), mean surgical time was
parenchymal lesions due to the risk of injury to intra- 2.9 hours and mean blood loss was 66.8 cc (range,
abdominal organs, which limits its applicability to 10-200 cc) (48). In our expanded experience with 50
only posteriorly located tumors. patients, no patient required open conversion. By now,
Two centers have provided clinical data on 22 patients have undergone a 6-month follow-up CT-
laparoscopic renal cryoablation to date (46,47). Wedirected biopsy of the cryoablated site, with negative
first reported the initial series of 10 patients in the results. One patient with previously ablated renal can-
literature in 1998 (22), and have now expanded ourcer and a negative 6-month CT-directed biopsy was
experience to 50 carefully selected patients. Ourre-biopsied at 9 months for a suspicious nodule on a
laparoscopic approach is dependent on the anatomisubsequent follow-up MRI scan. Renal cell carcinoma
location of the tumor on the kidney. If the lesion is was demonstrated at biopsy, and laparoscopic radi-
posterior or lateral, we employ a retroperitoneoscopiccal nephrectomy was performed (49). Twenty-four
technique, while the transperitoneal route is selectedpatients treated by our group were evaluated regard-
if the tumors are anterior or anterolateral. During ing the impact of cryoablation on renal function and
retroperitoneoscopic cryosurgery, a 3-port approachblood pressure for a minimum of 6 months after treat-
in full flank position is preferred, while a 4-port ap- ment. No deleterious effect on serum creatinine or
proach with the patient in a 45-degree oblique posi-blood pressure over a mean follow-up of 20 months
tion is developed for the transperitoneal procedure.was detected, including 5 patients with a solitary kid-
Our technique during laparoscopic renal cryoablationney (unpublished data).
includes complete mobilization of the kidney within Rodriguez et al. recently presented their ex-
Gerota’s fascia, excision of the perirenal fat overly- perience with 9 patients with exophytic renal masses
ing the tumor for histopathologic evaluation, intra- with a mean size of 2 cm (23). Mean blood loss was
operative imaging of the tumor and remainder of the140 cc and hospital stay was 3 days. There were no
kidney with a laparoscopic, color-Doppler ultrasound intraoperative complications and, at a mean follow-
probe, needle biopsy of the tumor and punctureup of 5 months, no tumor recurrences were noted as
cryoablation (with 4.8 mm cryoprobe) (Figure-4). As evaluated by follow-up CT scans.
postoperative hemorrhage is a concern, careful con- To date, there has been no report in the lit-
firmation of hemostasis after the procedure is under-erature of urinary fistula or cryoinjury to the bowel,
taken, with observation under reduced,@@ssure.  ureter or surrounding structures following clinical
If necessary, hemostatic compression with a piece ofaparoscopic renal cryoablation (22,23,46,47,50).
Surgicel or the use of the argom beam coagulator afHowever, due to the reported experimental evidence
ter gentle relieve of the cryoprobe. Our current prac-regarding adjacent tissue cryoinjury from inadvert-
tice is to offer laparoscopic renal cryoablation only ent physical contact of the ice ball, extreme care must
to carefully selected patients who are candidates fobe taken to maintain the iceball under complete
open partial nephrectomy at our center, having a smallaparoscopic visualization at all times.
(< 4 cm), peripheral, exophytic, localized renal tu-
mor located at a distance from the collecting system FUTURE HORIZONS
In the initial 10 patients (mean age 67.6 years), mean
blood loss was 75 cc, cryoablation time was 12.9 Experience with laparoscopic renal cryoabla-
minutes and total surgical time was 2.4 hours. Hospi-tion is still evolving. Nevertheless, cumulative data
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regarding its safety and efficacy has been presentedherapy regimens already employed in the treatment
Comparatively to the prostate, the kidney is an idealof certain cancers. Optimal use of such cryoadjuncts
solid organ for cryoablation. It usually harbors may further enhance the lethal effects of cryosurgery.

unifocal malignancy and can be easily mobilized

laparoscopically, enabling a higher degree of preci-REFERENCES
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ABSTRACT

Objective: To evaluate the efficacy of ambulatory extracorporeal shock wave lithotripsy monotherapy
in the treatment of staghorn calculi.

Materials and Methods: Using piezoelectric lithotriptors (EDAP-LTO01 or LT02), 268 staghorn calculi
were treated. One hundred and forty three were complete and 125 were partial (65 filled the renal pelvis + one
calyceal system, and 60 filled the renal pelvis + two calyceal systems).

Results: Eight patients abandoned the treatment, giving 260 available cases.

The overall stone free rate on ultrasound control was 53% (62% when controlled by x-ray), after an
average of 6.1 sessions/stone. Cure rate was 92%, when including kidneys with clinically insignificant residual
fragments (smaller than 2 mm occupying an areardar© ). Acute pyelonephritis was a frequent complication
(11.5%), most often in association with dislodgment of the ureteral stent catheter. Loss of renal function occurred
in one case.

Conclusion: The authors conclude that this treatment offers important advantages over open surgery or
percutaneous nephrolithotomy, which should not be underestimated.

Key words: kidney; calculi; urolithiasis; lithotripsy; ESWL,; staghorn calculi
Braz J Urol, 26: 571-578, 2000

INTRODUCTION MATERIALS AND METHODS

When Extracorporeal Shock Wave Lithot- Between October 1987 and December 1998,
ripsy (ESWL) was first introduced in clinical prac- 8,100 ESWL sessions were performed for the treat-
tice in 1980, staghorn calculi, infected stones andment of 4,020 stones, using an EDAP LT0O1 and LT02
hydronephrotic kidneys were considered not eligible lithotriptors (both working simultaneously since 1997).
for this modality of treatment. Within these last two Two hundred and fifty seven patients had
decades, selection criteria for the treatment of uroli-staghorn calculi, 11 of them bilaterally, for a total of
thiasis have changed. Now, most centers accep68 staghorn calculi treated. The average age of the
ESWL as the first choice treatment for urinary patients with staghorn calculi was 44 years (4-77) and
stones, including staghorn calculi, either as the female to male ratio was 2.95/1.
monotherapy or in association with Percutaneous One hundred and forty two staghorn calculi
Nephrolithotomy (PNL). From the beginning of our were complete (Rocco 5), and 126 were partial (Rocco
experience, in 1987, we have used Ambulatory Ex-4), 65 filling the renal pelvis plus one calyceal sys-
tracorporeal Shock Wave Lithotripsy Monotherapy tem, and 60 filling the renal pelvis plus 2 calyceal
(AESWLM) in most cases of urinary stones. The systems (1). The stone size varied between 20 x 25
results of our experience in 268 staghorn calculi aremm to 141 x 82 mm and the area varied between 490
herein presented. mn? to 2,700 mr for an average of 1,050 mMm

571



AMBULATORY ESWL IN STAGHORN CALCULI

Pyelocalyceal morphology was normal in 161 nous hydrocalyces the intervals were even longer.
patients. Moderate hydronephrosis was present in 2&he double-J stent was changed whenever an ob-
cases (14 complete and 10 partial calculi), one or morestructive pyelonephritis developed, when the patient
calyceal dilatations were present in 64 cases (37 comeomplained of bladder symptoms every three
plete and 27 partial calculi), in nine cases there was anonths. Ultrasonography and a final IVP were used
giant hydronephrosis with marked impairment of re- to assess treatment resultseevolution of thdreat-
nal function and 10 cases revealed evident signs ofnent and its results, as well as the decision to sus-
chronic pyelonephritis. pend or continue it was made by the urologists of

Seventy two patients had persistent urinary the ESWL Unity.
tract infections (UTI) and 10 patients had a solitary
kidney. The ureteric and pyelocalycial morphology RESULTS
was analyzed in all patients by a previous intrave-
nous pyelography (IVP). A double-J stent catheter All treatment sessions were well tolerated by
was introduced before treatment in all but the first the patients. Eight patients were lost to follow-up,
17 cases. In all patients prophylactic antibiotics wereand were excluded in the results. Classic surgery was
administered, even in the cases with non infectedperformed in seven cases, since no fragments were
stones. Treatment sessions were performed withoueliminated after six sessions of ESWL. The number
anesthesia. With rare exception, almost all of theof sessions per case varied between 2 to 18 (average
patients were administered analgesics or ansiolytics6.1-8 in complete staghorn calculi, 4.3 in partial stag-
Patients were put in dorsal or lateral decubitus, ac-horn calculi with two calyceal groups involved, and
cording to the stone portion chosen to be destroyedt.2 in the remaining partial staghorn calculi). The
in the session (2). Taking advantage of theaverage duration of the treatment was 4.6 months (2-
lithotriptor’'s small focus and its corrosive effect, 39 weeks per stone).
several selective disintegrations were performed in Complete destruction of the calculi without
each session. The mean frequency used was 3.8 crfesidual fragments was achieved in 161 (62%) of the
at 85-100% of power, and each treatment sessior260 cases, when x-ray control was used. This result
lasted, on average, 58 minutes (20-70 min). All pa-dropped to 138 (53%) when ecographic control was
tients returned home after each treatment, going backised (Table).
to work the next day. Patients were told to adopt a The success rate rises to 92%, if kidneys with
position that would make the elimination of the frag- clinically insignificant residual fragments (< 2 mm
ments easier (3). The interval between the sessionsccupying an area < 10 Mpare included. There were
was never less than 2 weeks. In cases with infecno clinically significant differences between treatment
tious stones and hydronephrotic kidneys or volumi-results for the cases with complete vs. partial stag-

Table - Final results for complete vs. partial staghorn calculi. The seven cases that shown no destruction are
included in the group of residual stones > 2 mm.

Final Results Without Residual Stones Residual Stones
Residual Stones <2mm<18mm  >2mm> 10 mn?

Rx Ecographic Rx Ecographic Rx

Control Control Control Control Control
Complete n =134 76 63 41 54 17
Partial n = 126 85 75 37 47 4
Total n = 260 161 138 78 101 21

(62%) (53%) (30%) (38.8%) (8%)

572



AMBULATORY ESWL IN STAGHORN CALCULI

horn calculi (Table). Among the nine patients with DISCUSSION
reduced renal function (and marked hydronephrosis),
four became free of stones, two have residual frag- We have adopted the policy of trying ESWL
ments < 2 mm, and three have residual fragments > 2h most cases of urolithiasis since we started using
mm < 10 mm. Thirty two (44.4%) of the 72 patients this treatment modality in 1987. Our experience shows
with persistent UTI became free of infection, 23 good results in the treatment of staghorn calculi, with
(31.9%) have infrequent episodes of UTI easily con-complete clearance of the stones in 53% of the cases,
trolled by antibiotics, and 17 (23.6%) still need per- and clinically insignificant residual fragments in a
manent antibiotic treatment. In 16 patients, a differ- further 38.8% of the cases. The majority of cases of
ent bacterial species was detected. big stones in voluminous hydronephrotic kidneys,
The overall rate of severe complications was usually considered not eligible for ESWL, were suc-
small. Three patients developed severe pyelonephriticessfully managed by ESWL (Figures-1 and 2). The
(pain and temperature over 38°C) associated withmost common complication in our patients was acute
partial spontaneous dislodgment of the double-J stenpyelonephritis, which almost always occurred after
catheter. Percutaneous nephrostomy was done in djislodgment of the double-J stent. This is one of the
both presenting marked hydronephrosis. The thirddisadvantages of the ambulatory regimen, as patients
patient lost his kidney as consequence of staying atlo not always follow the instruction of returning im-
home with fever for 2 weeks before returning to our mediately to our center if some complication occurs.
center. Moderate pyelonephritis (temperature below Using an ambulatory regimen with short frag-
38°C) occurred in 30 cases (11.5%) during the firstmentations, the number of sessions is higher but, on
three days after treatment, despite being under antithe other hand, the number of severe complications
biotic therapy. Ten of these patients had a normalmay be decreased, and almost all patients can go back
pyelocalyceal morphology (6 partial and 4 complete to work on the day after the treatment. Besides, using
staghorn calculi), 20 had one or more calyceal dilata-short fragmentation with a piezoelectric lithotriptor
tion (8 complete and 4 partial), and 8 had moderateand an interval of 2 weeks between the sessions, the
hydronephrosis (5 complete and 3 partial). As a con-probability of functional damage over the kidney is
sequence of acute pyelonephritis, one kidney func-very small, since several papers in which a more pow-
tion was lost, severe functional impairment occurrederful lithotriptor (Dornier HM3) was employed con-
in another, and moderate decrease was observed iclude that ESWL is harmless for the kidney (4-7).
four kidneys, all of them with infectious stones. Thirty Figure-1 refers to a patient with a recurrence of stag-
cases of persistent “steinstrasse” (11.5%), 18 occurhorn calculi after two bilateral pyelonephrolitotomies,
ring in cases of complete and 12 in cases of partiato whom any kind of treatment was denied in another
staghorn calculi, were successfully treated either bycenter. This patient was submitted to 18 sessions in
ureteroscopic ultrasonic or ballistic lithotripsy (20 the right kidney and 14 sessions in the left kidney
cases with 4 nephrostomies) or by “in situ” ESWL during 2 years, including 5 short sessions of 20 min-
(10 cases). A case where a voluminous fragment beutes on the right kidney and four in the left kidney.
came impacted in the middle third of the ureter neededshe was hospitalized during 2 days after the first ses-
open surgery, after an ureteroscopic failure. Massivesion, in order to assess its consequences. Thereafter,
calcification of the bladder end of the double J stentall the treatments to both kidneys were ambulatory.
occurred in nine patients (3.5%), and was successShe only stopped working on treatment days, and
fully treated by ESWL. The mean duration of hospi- during 3 days after a moderate pyelonephritis. The
talization for patients requiring auxiliary procedures patient referred to in Figure-2, only stopped working
was three days. One hundred and twelve patients reen treatment days and had no need for hospitaliza-
main under our control. Sixty eight needed from 1 to tion. These two examples, like many others included
3 short sessions of ESWL over small recurrent ca-in this series, testify the feasibility of AESWLM for
lyceal calculi. staghorn calculi, even in complicated cases.
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Figure 1 - A) Voluminous recurrent bilateral staghorn calculi in a patient with two previous pyelonephrolithotomies performed three
years before; B) IVP showing marked hydronephrosis and a reduction in the renal parenchyma; C) Final result with edlitdlle resi
fragment in the lower calyx of the left kidney (arrow); D) IVP after treatment showing a marked reduction of the hydrsreapdhrosi

a partial recovery in the pyelocalycial morphology.

As all patients are treated free of costs, we low morbidity (8-14). However, PNL is considered
frequently perform short sessions on residual frag-by many as the best treatment option in this setting,
ments, in order to accelerate their elimination, takingeither alone or followed by ESW(10,15-24. One
advantage of the recovery of the pyelocalyceal mor-of the claimed advantages of PNL is a shorter treat-
phology and function (Figures 1-D and 2-D). The ment time. According to Winfield (19), the cumula-
patients remain under follow-up, and prevention of tive total operative time to debulk staghorn calculi is
recurrences is achieved performing short ESWL ses-3.9 hours for partial ones and 9 hours for complete
sions whenever a stone is seen. None of the 112 pasnes, with an average of 10 days of hospitalization.
tients that remain under our control developed stag-Given an average ESWL session duration of 60 min-
horn calculi. However, as many patients were lost toutes, these values are roughly equivalent to four and
follow-up, we are unable to know if there was any nine sessions, respectively, which is more than what
recurrence of staghorn calculi. We were also unablewe needed in an outpatient regime (6.1 sessions).
to correlate the results according to the stone compoHowever, in most of the papers reviewed by us, there
sition, since many patients did not keep the fragmentss no detailed reference to the duration of PNL per-
as they were told td.iterature results show that more formed by other authors.
than half of the patients with staghorn calculi can be A lower rate of ancillary procedures is also
successfully managed by ESWL monotherapy, with claimed in favor of PNL. This observation is mainly
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based on series where, the Dornier HM3 lithotriptor's However, the clinical relevance of this fact is not
high destructive effect was used to treat the stones osettled. On one hand, most patients with small residual
one to three sessions, separated by one to three dajrmgments can be considered clinically cured, as they
and where double J stents were often not placedre asymptomatic, and their renal function is unaf-
(10,16,18,19,20,24). The use of double-J stents as fected by the small fragments. Furthermore, even in
routine and the performance of less aggressive seghe cases of infected stones, the incidence of subse-
sions separated by a minimum of 2 weeks (in order toquent urinary tract infections is unpredictable, and
allow a better clearance of fragments between sessome times not directly related to the presence or
sions and to give time for renal recovery) reduced theabsence of fragments, since in many recurrent cases,
need of auxiliary procedures in our series. On the othethe bacterial species are not the same (25,26).

hand, the rate of severe complications with PNL is On the other hand, the higher risk of stone
higher and not negligible, even in very experiencedre-growth from the residual fragments is not as im-
hands (10,17,19,20,24,28). The incidence of residuaportant when dealing with a non-invasive and toler-
fragments is higher following ESWL than after PNL. able therapy (ESWL) as it is when an invasive method

Figure 2 - A) Voluminous recurrent staghorn calculi in a patient with a previous pyelonephrolithotomy performed eight years
before; B) Voluminous hydronephrosis on the IVP with marked reduction in renal parenchyma; C) The final result with no residual
fragments; D) The IVP one year after treatment showing a marked reduction of the hydronephrosis with improvement of the renal

function and partial recovery of the pyelocalycial morphology.
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was used. In fact, such re-growths can easily be con3.
trolled by short ESWL sessions. In cases where a
complete stone clearance is considered necessary, we
believe that ESWL should be tried first, and, if re-
siduals remains, PNL with a flexible nephroscope
(with which a free stone’s rate of about 85% can be4.
obtained may then be used (12,15,27).

This appears to be a much more sensible op-
tion than trying PNL in the first place, as more than
50% of patients are rendered totally free of stonesb.
with ESWL and can therefore be spared the higher
risks of PNL with a high rate of blood transfusions
(0.3 to 50%) and their inherent and potential risks of 6.
hepatitis and AIDS contamination (10,16-
20,24,28,29).

CONCLUSIONS 7.

1)- Piezoelectric ESWL as ambulatory
monotherapy for the treatment of staghorn calculi has
shown in our center to be a highly valuable option,
affording a 53% stone free rate for an average number
of 6.1 sessions per stone, and an overall success rate 8f
91.8% when kidneys with clinically insignificant re-
sidual fragments < 2 mm are included. 2)- The ultra-
sonic control is a more accurate method to detect re-
sidual fragments. 3)- The recurrences of staghorn cal-
culi can be avoided with a close follow-up of the pa- 9.
tients, performing ESWL when the residual fragments
grow, or when a new small stone appeassyccurred

in 68 of the 112 patients under follow-up. 4)- Given 10.

the good results obtained in our experience, all stag-
horn calculi, even massive ones, should be given an
opportunity of being treated by ESWL. 5)- In a small

number of cases ESWL is ineffective, and these stones
have to be treated by invasive techniques.
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EDITORIAL COMMENT results. Further, many of these patients were unfortu-
nately lost to follow-up, and while | believe that it is
Whether the author’s conclusions are justi- safe to assume that most of these stones were struvite
fied depends primarily upon what one is satisfied stones, the stone analysis was apparently not avail-
with. The overall stone-free rate in this series, at 53able in many of these patients.
percent, is the same as the stone-free rate of 50 per- | certainly respect that treatment of these
cent identified in the analysis of the papers publishedpatients is free to the patient, yet it is nevertheless
up to 1993 reported in the AUA Guidelines Report true that such shock wave treatment still represents a
on the Management of Staghorn Calculi. Those 50cost center somewhere in the medical system, even if
percent results were achieved using, for the mosthis may be buried in the budget of the National Health
part, an unmodified HM-3, a very different and con- Service. Such large numbers of treatment must have
siderably more powerful machine than the Piezo-some morbidity physically or psychologically in the
electric lithotrite used in this study. Most people patient population. As | read this paper, while | am
regard being stone free as the sine qua non for thenormously impressed with the large number of pa-
management of infected stones. | do not believe thatients seen, the reality is that many of these patients
the authors have made the case that leaving theseere unavailable for follow-up and that of the ones
patients with stony infected stony material behindsthat were residual stones grew and new stones ap-
represent a satisfactory option in the average patientpeared in some 50 percent of the patients treated.
although | would certainly concede that there are My own view is that this group of patients
occasional patients in whom even residual stonesvould have been better being treated in a percutane-
may represent a distinct improvement over the origi-ous-based practice where the stone-free rate would
nal staghorn status. have been far higher and obtained far more expedi-
There is no unanimity of opinion as to what tiously. That while percutaneous surgery has its own
a “clinically insignificant fragment” is. This disagree- risk, the stone-free state could be achieved without
ment extends not only to the size of such fragmentsthe multiple treatments, double-J stent placement, and
but to the numbers of such fragments and the onlyrisks of sepsis that attended this group.
unquestioned and incontrovertible, widely accepted,

way to measure “success” and “cure” are stone-free Dr. Joseph W. Segura
rates. The reality is that the stone-free rates in this Carl Rosen Professor of Urology
study are unimproved over the last 15 years, and it Mayo Clinic Medical School
has taken using this lithotrite longer to achieve these Rochester, Minnesota, USA
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ABSTRACT

Percutaneous nephrostolithotomy (PCNL) constitutes first line therapy for large and complex renal
calculi. However, retained calculi generated by intracorporeal lithotripsy remain a concern because of their
potential for growth and future symptoms. Liberal use of flexible nephroscopy identifies residual calculi and
increases stone free rates. However, historically the sensitivity of radiographic imaging studies to predict the
outcome of flexible nephroscopy has been inadequate. With new, helical, computed tomography (CT) technology,
post-PCNL imaging can accurately and reliably detect residual calculi and predict the outcome of flexible
nephroscopy, thereby allowing the selective use of second look flexible nephroscopy, and reducing cost and
patient morbidity. We review the current recommendations for post-PCNL imaging.

Key words: urolithiasis; kidney calculi; nephrostolithotomy, percutaneous; helical CT
Braz J Urol, 26: 579-583, 2000

INTRODUCTION patients to early symptom recurrence and decreased
quality of life (1). Similar outcomes can be expected
Percutaneous nephrostolithotomy (PCNL) after PCNL when intracorporeal lithotripsy is used.
has become the treatment of choice for large or comUnfortunately, the presence of residual fragments
plex stones. The advantage of PCNL over otherfollowing PCNL is not accurately predicted by either
noninvasive or minimally invasive treatment modali- plain abdominal radiographs or nephrotomograms (2).
ties is the ability to rapidly and completely clear a Thus, many centers have routinely performed second
large stone burden without the attendant risks andook flexible nephroscopy to assure a stone-free state
uncertainty associated with fragment passage. Likeafter PCNL. Advanced radiographic imaging tech-
other minimally invasive modalities, however, PCNL nigues such as non-enhanced, helical, computerized
often requires stone fragmentation to enable removatomography (CT) have significantly improved the
through a 1-centimeter incision. As such, the poten-accuracy and reliability of radiographic evaluation of
tial for leaving residual stones is greater with mo- residual stones (3,4). Consequently, the efficacy of
dalities requiring lithotripsy than after intact removal. percutaneous stone removal is enhanced by careful
Indeed, with the advent of shock wave lithotripsy postoperative radiographic evaluation and selective
(SWL), the definition of “success” was modified to adjuvant surgical intervention. We review the indica-
include “clinically insignificant residual fragments” tions and methods of evaluating for the presence of
based on the assumption that these fragments had r@sidual stones following PCNL.
high likelihood of spontaneous passage and a low

probability of causing symptoms. IMPORTANCE OF A STONE-FREE STATE
The completeness of stone clearance follow-
ing PCNL, however, is an ongoing concern. A recent Historically, the goal of surgical intervention

review of patient outcomes following SWL suggested for stone disease was complete stone removal, and
that even small residual stone fragments predisposé¢hus the presence of any residual calculi indicated
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failure of the procedure. With the introduction of when the stone is removed in intact without the po-
SWL, however, the presence of small residual frag-tential for residual fragments (10).
ments after treatment was assumed to be inconsequen- Although medical therapy has been shown
tial and thus was considered acceptable. A recento reduce the incidence of stone recurrence after SWL,
study addressed the fate of residual stone fragmentpatients with residual fragments remain at higher risk
after SWL and found that small residual stones werefor recurrence compared with patients rendered stone
frequently associated with future stone problems.free. Fine et al. retrospectively reviewed stone recur-
Streem et al. evaluated 160 patients wdhmm re-  rence rates in 25 patients with (n = 13) or without (n
sidual stone fragments at a mean of 23 months post= 12) residual stones treated with medical therapy
SWL and found that 43.1% of patients experienced aafter SWL (11). At a mean follow-up of 43.2 months,
symptomatic episode or required intervention at anthe group with residual stones demonstrated a higher
average of 26 months postoperatively (1). Zanetti etrate of stone recurrence (median 0.47 stones per pa-
al. likewise noted a 22% incidence of symptomatic tient per year) than the group rendered stone free
episodes within 2 years in a group of 129 patients left(median 0.09 stones per patient per year).
with < 4 residual fragments after SWL (5). Incomplete clearance of infection stones
A number of investigators have noted that poses a particularly high risk for new stone growth as
patients with residual stones have a higher rate of newvell as a risk of recurrent infection. Zanetti et al. noted
stone formation than patients rendered stone free afpersistent urinary tract infections at a mean follow-
ter surgery. Graff et al. reported a 6.2% incidence ofup of 42 months in 16% of 250 patients treated with
stone recurrence after SWL in patients rendered ston&WL; among those patients with recurrent infection,
free versus a 17.2% recurrence rate in patients witrstone re-growth occurred in 74.4% (8). Beck & Riehle
residual stones at an average follow-up of 19.1 monthgound similar results in a group of 33 patients with
post-SWL(6). Likewise, Newman et al. found that 1 struvite stones. At a mean of 26.6 months post-SWL,
year after SWL, 8.4% of stone free patients devel-77.7% of 18 renal units with residual fragments dem-
oped new stones compared with 21.6% of patientsonstrated stone re-growth versus 20% of 20 renal units
with residual stones who demonstrated new stonaendered stone free; only 1 patient rendered stone free
growth (7). Zanetti et al. followed 88 patients with developed recurrent infection compared with 47% of
residual fragments after SWL and found that at a mearpatients left with residual stone fragments (TBgse
follow-up of 42 months, 65% of patients demonstratedstudies underscore the importance of a stone free state
stone growth (8). Yu et al. evaluated 94 patients (106in prevention of infection and stone recurrence in this
renal units) at a mean of 75.8 months post-SWL.(9)select group of stone formers.
Among 62 renal units free of stone at 3 months, 79%
remained stone free and new stone growth occurredRADIOGRAPHIC EVALUATION OF
in 21% at long-term follow-up (mean 30.5 months). RESIDUAL STONES
In contrast, among the 44 renal units with residual
stones at 3 months, new stone growth ultimately oc- Traditionally, post-PCNL radiographic imag-
curred in 70% of cases. Interestingly, a comparisoning studies have been used to detect residual stones
of stone recurrence rates at 1 and 2 years post-suand determine the need for secondary procedures to
gery in 298 patients rendered stone free after SWLachieve a stone free state. However, imaging modali-
and 62 patients stone free after PCNL with intact stoneties differ in their ability to detect residual stones,
removal revealed a higher rate of new stone forma-and consequently a determination of “stone free” var-
tion in the SWL group (22.2% at 1 year, 34.8% at 2ies according to the imaging modality used. Plain
years) versus the PCNL group (4.2% at 1 year, 22.6%abdominal radiographs are notoriously insensitive for
at 2 years), suggesting that residual “dust” after SWLdetecting small stones; overlying bowel gas, bony
that may not be identifiable on standard radiographsstructures and obesity all reduce the sensitivity of plain
places patients at higher risk for stone recurrence thafilms for detecting small stones. The use of plain
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nephrotomograms increases the sensitivity by elimi-routine second look flexible nephroscopy in all pa-
nating extra-renal structures that obscure renal caltients would have resulted in a 75% rate of unneces-
culi. A number of investigators have reported a highersary surgery. However, the definitive assessment of
stone detection rate with plain nephrotomograms com+esidual calculi by flexible nephroscopy was not rou-
pared with plain abdominal radiographs; in 12% (7/ tinely performed in all cases and therefore the true
60)(13), 39% (11/28) (14) and 47% (46/98)(15) of sensitivity of CT and need for an adjunctive proce-
patients, respectively, a greater number of stones werdure could not be assessed.
detected by nephrotomograms than by plain film ra- Non-contrast, thin-cut, helical CT has re-
diographs. placed the intravenous urogram as the imaging mo-
Denstedt et al. confirmed improved stone dality of choice for detecting ureteral calculi in pa-
detection rates with nephrotomograms compared withtients presenting with acute flank pain (18-21). In
plain abdominal radiographs but found that direct contradistinction to conventional CT, the use of over-
endoscopic inspection was superior to either radio-lapping image reconstruction allows for precise iden-
graphic imaging technique for detecting residual tification of even small ureteral calculi, and the rapid
stones after PCNL (2). In 29 patients wi#t3 cm image acquisition reduces artifact due to respiration
renal calculi undergoing PCNL, plain films docu- variation, further increasing sensitivity.
mented residual stones in 34% of patients, Applied to the kidney, this technology pro-
nephrotomograms in 52% and flexible nephroscopyvides an exceedingly sensitive means of detecting
in 69% of patients. Consequently, the use of secondetained calculi after PCNL. Pearle et al. evaluated
look flexible nephroscopy was recommended as athe sensitivity of plain film radiography and non-en-
routine adjunct to maximize the efficacy of PCNL, hanced, helical CT in predicting residual stone frag-
independent of radiographic findings. ments after PCNL using flexible nephroscopy as the
The application of non-enhanced CT imag- “gold standard” for detecting retained calculi (3). A
ing post-PCNL further improved the ability to radio- total of 36 patients (41 renal units) with stones > 3
graphically detect residual stones after surgery.cm in diameter underwent post-operative imaging
Marberger et al. demonstrated small calcifications onwith plain film radiographs and non-contrast, thin-
CT that were not detected by plain radiographs incut (5 mm) helical CT, then returned to the operating
11% of 62 patients 12-43 months after PCNL (16). room for flexible nephroscopy on postoperative day
Likewise, Lehtoranta et al. showed superiority of 2 or 3. The number of stones detected by each mo-
conventional CT over plain film radiography, dality was recorded and compared. An overall stone
nephrotomography and renal sonography in detectfree rate of 92.6% was achieved after flexible
ing residual stones after PCNL (17). Among 35 pa- nephroscopy. On average, 0.7, 3.4 and 2.3 stones per
tients (36 renal units) evaluated 12 to 36 months postrenal unit were detected by plain film, CT and flex-
surgery, stone free rates of 47% by CT, 56% by plainible nephroscopy, respectively. CT missed no stones
films, 58% by nephrotomograms and 72% by detected by flexible nephroscopy. Sensitivity and
sonography were reported. specificity for the imaging modalities were 46% and
Waldmann et al. recently reviewed their ex- 82%, respectively, for plain film radiographs and
perience using CT as the sole imaging modality for100% and 62%, respectively, for CT. Consequently,
detecting residual stones after PCNL (4). Among 124selective use of flexible nephroscopy after PCNL
renal units, post-procedure CT demonstrated retainedbased on positive CT findings in this series would
calculi in 41% of cases. The need for further therapyhave avoided an unnecessary operation in 20% of
to retrieve residual stones was based on the volumg@atients. Indeed, this strategy of selective use of flex-
of retained calculi; 23 patients subsequently under-ible nephroscopy would translate into cost savings of
went flexible endoscopy, 8 patients were treated with$109,687 per 100 patients at their institution com-
SWL, and 21 patients were managed conservativelypared with a strategy of flexible nephroscopy in all
The authors concluded that, based on CT findings patients.
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CURRENT RECOMMENDATIONS 3.

While second look flexible nephroscopy re-
mains the “gold standard” for evaluation of residual
fragments following PCNL, non-enhanced, helical CT
accurately predicts the outcome of flexible
nephroscopy and best selects patients who wouldi.
benefit from repeat surgical evaluation. Furthermore,
CT in conjunction with antegrade nephrostogram pro-
vides an accurate “road-map” with which to precisely
locate residual stones at flexible nephroscopy. We5.
recommend that patients with large stones requiring
fragmentation at PCNL who constitute a high-risk
group for residual fragments undergo non-contrast,
thin-cut (5 mm) helical CT and antegrade 6.
nephrostogram on the first post-operative day to iden-
tify those patients who would benefit from second
look flexible nephroscopy. 7.

In patients with residual stones, flexible
nephroscopy is performed on post-operative day 2 to
retrieve residual fragments. If the antegrade
nephrostogram demonstrates good antegrade drair8.
age and the urine is relatively clear at the time of flex-
ible nephroscopy, the nephrostomy tube is removed
and the patient is discharged home. Occasionally tiny
fragments are identified on CT that are not identified
endoscopically and are presumed to have passed &.
to be located submucosally. In these cases, flexible
nephroscopy is performed unnecessarily (15%). How-
ever, this low false positive rate assures that no sig-
nificant stones are missed.

A policy of selective use of flexible
nephroscopy based on positive CT findings will maxi-
mize stone free rates while avoiding unnecessary pro-
cedures in the majority of patients.

11.
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INTRACORPOREAL HOLMIUM:YAG LASER LITHOTRIPSY -
CURRENT STAGE
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ABSTRACT

Since Mulvany and Beck first description of Ruby laser for lithotripsy, urologists have been exploiting
every possible application of this technology. Relevant to urology is the recently developed Holmium:YAG
laser with both soft tissue and lithotripsy applications. The Holmium:YAG laser can effectively fragment calculi
of all compositions mainly through a photothermal mechanism. This mechanism result in fewer migrated and
smaller stone fragments, compared to electrohydraulic lithotripsy, mechanical lithotripsy or pulsed dye lasers.
Because the Holmium:YAG laser can be carried through small flexible quartz fibers, it is ideally suited for the
use through small-diameter flexible ureteroscopes in the upper urinary tract. We here provide a comprehensiv
revision of basic concepts as wavelength, absorption coefficient, chromophores, pulsed laser and the phototherm
mechanism of the Holmium:YAG laser lithotripsy. Security concerns, the impact of energy and frequency
settings, as well as the influence of different fiber types and its diameters on stone fragmentation are analyze
The clinical Holmium: YAG laser lithotripsy applications and the series reporting their use are reviewed.

Key words: laser; holmium:YAG,; lithotripsy
Braz J Urol, 26: 584-590, 2000

CONCEITOS BASI‘COS EM LASER tipos de laser que sdo fortemente absorvidos pela agua.

RELACIONADOS A LITOTRIPSIA Esta interacdo € importante uma vez que a agua pre-
domina na grande maioria dos tecidos. Um laser que

Comprimento de Onda seja altamente absorvido pela Agua apresentara como

O laser é um feixe de luz intenso. A luz, por caracteristica uma baixa penetracdo nos tecidos em
sua vez, é uma radiagdo eletromagnética. Essa radigeral produzindo ablacdo (corte e vaporizacdo) dos
cdo exibe as caracteristicas de uma onda. O compriecidos de excelente qualidade sem a ocorréncia de
mento dessa onda é definido pela distancia medidéesdes térmicas causadas aos tecidos vizinhos. Ou-
entre duas cristas consecutivas. O comprimento déros tipos de laser sdo altamente absorvidos por cer-
onda define basicamente as caracteristicas déos pigmentos ou proteinas teciduais. Essas substan-
interacdo de um laser com as diversas substanciasaas sao ditas cromoforos desse laser. S&o exemplos
tecidos. Como todas as ondas que compde um feixde cromdéforos a hemoglobina e a melanina. Um laser
de laser possuem o mesmo comprimento de onda (lugue possua como croméforo a hemoglobina, produ-
monocromética), a interacdo do laser com as diverzird coagulacéo de excelente qualidade (1).
sas substancias e tecidos se da de forma altamente

especifica (1). Laser Pulsado
Os laseres podem funcionar em modo conti-
Coeficiente de Absorcéo nuo ou pulsado. No modo continuo pode ocorrer um

Cada laser, dado o seu comprimento de ondagxcessivo aquecimento da regido tratada resultando
tem a sua energia absorvida de forma diferente poem lesdes térmicas indesejaveis. No modo pulsado, o
cada diferente substancia ou tecido. Existem algungeixe de luz é transmitido de forma nédo continua, pro-
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duzindo uma seqiiéncia de “flashs” separados pofreqiiéncias entre 5 a 20 Hertz (Hz). E fortemente
curtissimos intervalos de tempo. Nessa forma deabsorvido pela &gua, tornando-o efetivo e seguro para
uso do laser, uma energia dezenas de vezes maior qaerealizacdo de ablacédo na grande maioria dos teci-
a utilizada na forma continua pode ser aplicada. Pados com minima leséo térmica causada aos tecidos
radoxalmente ndo ocorre lesdo térmica porque a elevizinhos. Pode ainda ser efetivamente utilizado em
vada energia transmitida por esse pulso provocambientes submersos por qualquer tipo de liquido
ablacao instantanea do tecido. A ablacéo instantaneiacluindo a urina. O laser Ho: YAG é efetivo para
remove os restos de tecido antes que eles possatndos os tipos de célculo, incluindo-se os calculos de
transmitir, por condugéo térmica, o calor aos tecidoscistina, bruchita e de oxalato de calcio mono-

vizinhos (1). hidratado.
O LASER HOLMIUM:YAG O Mecanismo Fototérmico de Litotripsia do
Laser Ho: YAG
O laser Holmium:YAG (Ho:YAG) represen- A fragmentacgdo de calculos pelo laser Ho:

ta 0 mais recente avancgo em litotripsia intracorpéreaYAG se da de forma semelhante a uma “perfuracao
Em 1992, Johnson constatou pela primeira vez a efipor broca”. Os calculos sé&o reduzidos a poeira fina,
céacia do laser Holmium:YAG na fragmentacdo de areia e pequenos fragmentos (3). Através do uso de
céalculos de diferentes tamanhos e composi¢fes (2fotografia de alta velocidade e medida de presséo
O laser Ho: YAG (Holmium:Ytrium Aluminum  acustica junto ao calculo durante a litotripsia, foi de-
Garnet) € um laser com comprimento de onda de 210énonstrado que o laser Ho: YAG é altamente absorvi-
nandmetros (nm). O laser Ho: YAG opera em mododo pela agua e também por todos os materiais consti-
pulsado. Funciona com duracdo de pulso longa, déuintes dos calculos, sem excecao (4). Por causa de
350 a 700 microsegundops)). Ele pode fornecer sua alta absorcéo pela agua, imediatamente apés a
energias de pulso variando entre 0.2 a 3 Joules (J) sua emissao, o feixe de laser vaporiza a mesma, pro-

HOLMIUM : YAG LASER LITHOTRIPSY
{ FHOTOTHERMAL MECHANISM |
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Figure 1 -Ho:YAG laser lithotripsy (lithotripsy at normal incidence). A)- the output end of the optical fiber is placed in conténet with
stone surface; B)- vapor bubble begins at 20 ms; C)- lithotripsy begins at 60 ms (gray area near stone surface); D)- featjorent e

and vapor bubble continue at 275 ms; E)- pulse ends, stone ejection continues and vapor bubble is asymmetric; F)- gas bubbles a
floating up from stone surface.

Esquema ilustrativo de litotripsia com laser de Holmium:YAG (incidéncia do feixe normal a superficie do célculo). A)- a
fibra do laser é posicionada em contato com a superficie do célculo; B)- inicia-se a formacdo de uma pequena bolha de cavitagédo
assimétrica junto a ponta da fibra (cinza claro); C)- formacao de um “canal de vapor” que serve de meio de conducéo @&odaser at
superficie do célculo (“Efeito Moses”) e inicio da litotripsia (area cinza escura junto a superficie do célculo); D)- ejegnuen-
tos finos (“efeito de broca”) e a bolha de cavitagcdo presente; E)- aos 350 ms termina o pulso do laser, mas a ejecéo tlesfragmen
ainda continua; F)- bolhas de gas flutuam a partir da superficie do célculo.
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duzindo uma pequena bolha de cavitagdo (Figura-1)gia de pulso em associagdo com fibras de maior dia-
Esse mesmo vapor e a longa duracdo do pulso desseetro). Essa situacdo ndo se reproduz na pratica uma
laser dao origem a um segundo fenémeno, conhecideez que nessas condicoes a litotripsia com o laser Ho:
como “Efeito Moses” (5). O vapor d’agua absorve YAG nao ocorre (7).
10.000 vezes menos a energia do laser Ho: YAG do
que a &gua em estado liquido. Como a energia do lasétibras de Quartzo, Niveis de Energia e
em meio ao vapor nédo é prontamente absorvida, d-requéncia de Pulso
feixe de luz avanca formando um “canal de vapor” Comprimentos curtos de onda, compondo o
gue serve de meio de conducao ao laser até sua chespectro de luz visivel e proximo ao infravermelho
gada a superficie do calculo. A energia assim(de 300 a 2100 nm) permitem ao laser ser transmiti-
conduzida e o vapor gerado ao redor do feixe déo undo através de fibras. As fibras utilizadas em associa-
aspecto alongado e assimétrico a bolha de cavitacdgao com o laser Ho: YAG sao fibras de quartzo de
A expansao e subsequente colapso dessa bolha resblaixo teor de agua especialmente revestidas, para
ta em uma onda de choque acustica de baixa intensevitar a absorcdo da energia do laser pela agua.
dade que néo é suficiente para produzir a fragmenta- A selecao apropriada da fibra, nivel de ener-
¢do ou mesmo provocar a migragao do calculo. Atra-gia e freqiiéncia do pulso otimizam o resultado da
vés da fotografia de alta velocidade também se verifitotripsia e minimizam despesas com material. Fi-
ficou que a litotripsia ocorre j& com @8, muito an-  bras de menor didmetro, de 200 ou 365 micrémetros
tes do colapso da bolha de cavitacdo. A exposi¢do dfum), em combinag¢do com ureteroscépios semi-rigi-
célculo a energia do laser Ho: YAG é tanto maior dos e flexiveis devem ser usados no tratamento de
guanto menor é a distancia da ponta da fibra a supeicalculos do trato urinario alto.
ficie do célculo. Por esse motivo, a litotripsia com As fibras de 365um devem ser usadas no
laser Ho: YAG é realizada posicionando-se a fibratratamento dos calculos ureterais onde minimas
em contato (“laser de contato”) com a superficie dodeflexdes do ureteroscOpio sdo necessarias para a
célculo (5). Demonstrou-se uma perda de massa sigitotripsia nessas condi¢cdes. Como as fibras de 200
nificativamente maior nos célculos (de todas as com{um sdo mais caras, seu uso deve ser reservado para a
posicdes) submetidos a litotripsia em condi¢des norfragmentacdo do calculo intra-renal, especialmente
mais de temperatura do que em calculos congeladogara o calculo de célice inferior, onde se requer a
submetidos a litotripsia. Também se verificou maior maxima deflexdo do ureteroscoépio flexivel. As ener-
perda de massa em célculos submetidos a litotripsigias ideais para as fibras pequenas (200 eu8§5
na presenca de ar do que em célculos submetidos sfio sempre inferiores a 1.0 J com frequéncia varian-
litotripsia em meio liquido (resfriados pela irrigacéo). do de 5 a 10 Hz (8).
Os produtos recuperados de cada calculo apos a As fibras maiores (550 e 10Q@n) podem ser
litotripsia, em todos o0s casos, corresponderam a prodsadas no tratamento de calculos renais (por via
dutos de degradacéo térmica dos materiais inicialmenpercutanea) ou vesicais, onde ndo ha necessidade de
te constituintes do calculo. grandes deflexdes das mesmas. A fibra dei5bOeve
Foi ainda demonstrado que, em geral, o efei-ser a preferida nessas condi¢cdes por ser comparavel
to de vaporizacao do célculo dado pelo laser Ho: YAGem eficacia a fibra de 10Q0n e por ser mais barata.
€ tanto maior quanto mais baixa é a temperatura dé energia empregada pode ser de até 2.0 J com fre-
fus@o dos materiais constituintes desse calculo (6). qliéncias de até 15 Hz sem ocorréncia de dano a fibra.
Devido ao mecanismo de ac¢do fototérmico Deve-se notar que durante o emprego de altas frequén-
do laser Ho: YAG o problema da retropulsao durantecias a visibilidade do procedimento pode ser afetada.
a litotripsia ndo ocorre. Foi demonstrado em estudo A emissao do laser na extremidade distal da
experimental que a retropulsdo do calculo pelo usdibra pode se dar lateralmente (“side firing”) ou em
do laser Ho: YAG s0 ocorre quando sdo utilizadascontinuagdo ao eixo longitudinal da fibra (“end
baixas densidades de energia (baixos niveis de enefiring”). O angulo de incidéncia do feixe de laser Ho:
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YAG sobre a superficie do calculo interfere na efici- que no tratamento de calculos vesicais, a fibra “end
éncia da litotripsia (Figura-2). Foi verificado que o firing” tende a orientar o feixe de forma a atingir mais
uso de fibras “side firing” produz velocidade de frag- tangencialmente a superficie do calculo. Na via re-
mentacdo maior do que as fibras “end firing” paratrograda e para o reduzido espaco intra-renal isso tam-
tratamento de calculos renais por via percutanea &ém ocorre. Com base nessas observacdes demons-
para tratamento de calculos vesicais por viatrou-se clinicamente que o uso de uma fibra do tipo
transuretral (9 e 10). Essa constatacao pratica derivéside firing” de 70° oferece maior liberdade e contro-
do comportamento do laser Ho: YAG expresso pelale no posicionamento do feixe em incidéncia mais
formula E =® cos €) / 1%, onde “E” representa a normal a superficie do calculo levando a velocidades
exposicao do célculo a energia do laser (medida ende fragmentacéao significativamente maiores (10).
Joules / cri), “@” representa a energia do pulso do

laser (medida em Joulesyy™é o angulo de incidén- O Uso de Guias Durante a Litotripsia com o

cia do feixe de laser em relagdo a superficie do calcuLaser Ho:YAG

lo e “r" representa o raio da area de contato gerada Nenhum guia é imune a a¢do do laser Ho:
pelo feixe de laser sobre a superficie do calculo. Dis-YAG quando ocorre contato do feixe de laser com o
so resulta que para um angualagual a 0° (incidén- mesmo. A integridade do guia deve ser sempre ob-
cia do feixe normal a superficie do calculo) obtém-seservada evitando-se o abandono de fragmentos do
efeito de fragmentacdo maxima (cds=01) e para mesmo no interior do sistema coletor apos a conclu-
um angulo de 60°, obtém-se uma perda de efeito dedo do procedimento. Em geral, a energia requerida
fragmentacdo de 50% (cos°69 1/2) quando com- para induzir um defeito ou corte ao guia é superior
parado a condi¢cdo anterior (Figura-2). Foi observadaquela necessaria para a realizacdo da litotripsia

HOLMIUM : YAG LASER LITHOTRIPEY
{ THE LASER INRCIDENT ANGLE MATTERS )
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Figure 2 - Ho:YAG laser lithotripsy. Laser fiber is oriented at normal incidermce= (0°) yielding the highest energy density and
maximum lithotripsy. When the incident angle is 60 degrees, laser energy is spread over large surface resulting in lognsitgrgy d
and reduction of lithotripsy in 50% (if energy output and fiber diameter are maintained constant).

Litotripsia com laser de Holmium:YAG. Feixe de laser incidindo em posicdo normal a superficie do célculo obtém-se o
efeito méaximo de litotripsia (tanto para as fibras “end firing” como para as “side firing”). Para uma inclinagao do feixeatel
60° em relagédo a superficie do calcuto{ 60°), ocorre uma reducao do efeito de litotripsia de 50% (se mantidos constantes o nivel de
energia do pulso e o didmetro da fibra).
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(quando se observa a distancia minima de 1 mm encomplicagcdes pelo Emprego do Laser Ho:
tre a fibra e o guia). Guias revestidos de “PTFE” ou YAG

outros materiais parecem nao oferecer maior prote- ComplicacBes com o uso do laser Ho:YAG

¢cdo aos efeitos do laser (11). tem sido poucas e principalmente devidas ao uso
inapropriado do ureteroscoépio, dilatadores e guias ou

Questdes de Seguranca a incapacidade de acessar o célice inferior através da

Para evitar-se lesdes as paredes do urotélioyreteroscopia flexivel (3,15-17).
dois cuidados béasicos devem ser tomados: o
posicionamento acurado da fibra e um campo de vilitotripsia Intracorporea com Laser
sdo livre (12). Por causa do “efeito de broca” do Ho:YAG - Resultados Clinicos
laser, muito cuidado deve ser tomado para que néo Foi demonstrado que a litotripsia com laser
ocorra a transfixagdo do calculo pela fibra com le-Ho:YAG resulta em fragmentos menores que aque-
sdo de estruturas localizadas posteriormente ao me$es obtidos com o uso dos litotritores balistico,
mo (3). A fibra também deve ser mantida 5 mm aeletrohidraulico ou laser “pulsed dye”, ndo importan-
frente da 6tica do aparelho para evitar danos a lentedo o tamanho ou a composi¢éo do célculo (9).
do mesmo. A distancia de 1 mm da mucosa ja é su- Os resultados de litotripsia com o laser
ficiente para evitar a ocorréncia de lesbes a mesm#élo:YAG para calculos ureterais sédo excelentes sen-
(4). Alluz do laser Ho: YAG apresenta afinidade por do que alguns autores chegam a aponta-lo como tra-
cromoforos presentes na cérnea e retina do olhdgamento de primeira escolha para os céalculos de ureter
humano que suscitam a necessidade do emprego dlistal. Quando considerado o tratamento de calculos
Oculos de protecdo. Os 6culos de protecdo do lasette qualquer localizagdo, tamanho ou composicao, as
de Ho: YAG filtram simultaneamente comprimen- taxas de sucesso superam 0s 90% (3). Os casos hao
tos de onda inferiores a 310 nm e superiores a 82%esolvidos, em geral, sdo devidos a problemas néo
nm (abaixo e acima do espectro de cores visivel aoelacionados ao laser, mas antes relacionados a loca-
olho humano). Dessa forma, os 6culos de protecédizacdo do calculo ou a dificuldade em acessa-lo
do laser de Ho: YAG ndo interferem na percepcao(estenose ureteral e alteracfes anatdbmicas).
das cores pelo cirurgidao (13). Na via retrograda, a ureteroscopia associada

Outra questdo de seguranca envolvendo cao uso da fibra de 20@m demonstrou ter enorme
laser Ho: YAG diz respeito ao tratamento dos cal-utilidade e eficacia (3,18).
culos de acido Urico. Sabe-se que o cianeto pode ser Utilizando-se exclusivamente ureteroscopio
produzido a partir do aquecimento de acido Urico.flexivel e laser Ho:YAG por via retrégrada em 303
Estudando-se experimentalmente a litotripsia do calpacientes, obteve-se sucesso no tratamento de 97%
culo de acido arico pelo laser Ho: YAG foi demons- dos casos de calculo ureteral e de 79% dos casos de
trada a producéo, entre outras substancias, de cianet@lculo intra-renal. Quando o tratamento do célculo
e de &cido ciandrico (5,14). A dose letal de cianetode trato urinario superior foi realizado em 2 tempos
por via oral é de 50 mg. Para obter-se essa quantidairlrgicos, a taxa de sucesso aumentou para 91% (17).
de a partir do aguecimento de acido Urico seria ne- Quando considerada a aplicacdo do laser
cessario empregar mais de 100 KJ de energia corilo:YAG ao tratamento de calculos urinarios em ge-
um laser de Ho: YAG, circunstancia que provavel- ral (por via retrograda ou anterdgrada) os resultados
mente ndo se verifica na pratica. Mesmo assim, é@emonstraram ser altamente satisfatorios. Numa sé-
recomendado ter em mente a possibilidade dessee de 210 pacientes, foram tratados calculos de to-
complicacdo durante o tratamento de céalculos dedos os tipos de composicao. De 109 calculos ureterais,
acido urico mantendo-se os devidos cuidados enl06 foram tratados por via retrégrada com sucesso
relacdo ao paciente, pessoal médico e recursos dam 97% dos casos ap6s um unico procedimento. De
tratamento frente a uma eventual intoxicacdo porll3 calculos renais, 99 foram tratados por via retré-
cianeto. grada e destes, 79 (80%) foram tratados em uma uni-
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ca sessdo. A combinagdo com a ureteroscopia flexielinicos complicados onde a anestesia geral e o
vel (com deflexdo ativa) permitiu o tratamento de 38 sangramento precisam ser evitados. De todos os

célculos de calice inferior (de um total de 45 casos)laseres utilizados em litotripsia, o laser Ho: YAG apre-
resultando em taxa de sucesso de 84%. O sucessenta as melhores caracteristicas e resultados.

para tratamento de calculos intra-renais independen-

temente de seu tamanho, formato ou posicao, foi dREFERENCIAS

90%. Todos os 28 pacientes com calculos vesicais
foram tratados com um unico procedimento (19). 1.

Em outra série de 160 pacientes (127 com
célculo ureteral, 18 com célculo renal e 15 com cal-
culo de bexiga) resultados semelhantes foram alcan-
¢ados. Dos 18 pacientes com célculo renal, 16 foram
abordados por via percutanea, sendo que 5 destes
(com célculos de tamanho médio de 3.5 cm) resulta-
ram livres de célculo apdés um Unico procedimento.
Os 2 restantes foram tratados por via retrégrada (un3.
célculo de JUP e um de calice inferior) também em
uma Unica sessao. Nos 127 pacientes com calculd.
ureteral, uma taxa de sucesso de (97%) foi obtida.
Todos os 15 pacientes com calculos vesicais foram
tratados em uma Unica sesséo. O autor termina con-
cluindo que o laser Ho:YAG é eficiente, seguro e ver-5.
satil (12).

CONSIDERACOES FINAIS

6.

O desenvolvimento da endourologia abriu
espaco a utilizacdo do laser. O laser Ho: YAG veio
ocupar esse espaco facultando ao urologista o seu.
emprego no tratamento de afeccdes cutaneas,
estenoses, tumores uroteliais, HPB e litiase urinaria.
Duas restricdes podem ser feitas ao uso do laser
Ho:YAG. A primeira, relativa ao custo do equipamen- 8.
to. Se considerado esse equipamento para fins exclu-
sivos de litotripsia, ele pode ndo se mostrar atraente
do ponto de vista de investimento (10). A segunda
restricdo ao laser holmium:YAG consiste na verifi- 9.
cacao pratica de uma menor velocidade de litotripsia
desse equipamento quando comparado aos outros
métodos disponiveis. Essa segunda restricdo vem sen-
do superada através da correta utilizacao das diferertO.
tes fibras, bem como do correto ajuste do nivel de
energia e frequiéncia de pulso a serem utilizados em
cada diferente procedimento.
Do ponto de vista do paciente, o uso do laserl1.

Ho:YAG faculta ao urologista o tratamento de casos
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ABSTRACT

Introduction: The Holmium:YAG laser is the most recent method for lithotripsy of urinary stones,
using quartz flexible fibers for its transmission. A vaporization bubble is created on the tip of the fiber when the
laser strikes water, fragmenting and vaporizing the stone. We present our initial results with this technique.

Materials and Methods: We performed 81 lithotripsies in 75 patients using the Holmim:YAG laser as
the only source of energy. Fifty-eight cases of ureteral stones were treated by ureteroscopy and 23 cases of renal
stones underwent retrograde nephroscopy (15 cases) and percutaneous nephroscopy (8 cases). We used rigid
and flexible ureteroscopes and a flexible nephroscope for the procedures.

Results: Ureteral stones were fragmented in 54 cases (93.1%) while we obtained total destruction of 10
(62.5%) intracalyceal stones and 6 (85.7%) pelvic stones after a single session of laser lithotripsy. The
complications were 4 ureteral perforations, treated conservatively with double J stents.

Conclusions: Holmium:YAG laser is an effective and safe method for treating urinary stones.

Key words: lithiasis; lithotripsy; kidney; ureter; laser; holmium:YAG
Braz J Urol, 26: 591-595, 2000

INTRODUCAO agua cria uma bolha de vaporizacdo na ponta da fibra
gue fragmenta e vaporiza o célculo.
O tratamento dos calculos renais e reterais O objetivo desse trabalho é apresentar os re-

mudou dramaticamente nos ultimos 20 anos. A intro-sultados iniciais no tratamento dos célculos renais e
ducao da litotripsia extracorpérea por ondas de choureterais com o uso do Holmium:YAG laser como
gue ( LECO) no tratamento dos célculos urinarios nalnica fonte de energia.

década de 80 nos trouxe a falsa impressao de que to- )

dos os calculos poderiam ser tratados pelas magquMATERIAL E METODOS

nas. As altas taxas de insucesso da LECO no trata-

mento dos calculos ureterais e dos calculos Entre dezembro de 1998 e janeiro de 2000
coraliformes fizeram com que os procedimentosrealizamos 81 procedimentos de litotripsia em 75
endouroldgicos continuassem a ter seu espaco. A cpacientes portadores de calculos urinarios com o uso
rurgia percutanea continua sendo o melhor tratameneo Holmium:YAG laser. Quarenta e dois pacientes
to para os célculos renais de grande tamanho e comexam do sexo masculino (56%) e 33 do sexo femini-
ureterorenoscopia obtém-se melhores resultados naso (44%). A idade variou de 17 a 61 anos (média de
célculos impactados no ureter. Com o advento da35.9). Vinte e um pacientes eram portadores de cél-
Holmium:YAG laser grande parte dos calculos culos renais sendo que 2 desses pacientes apresenta-
urinarios podem ser tratados atualmente por viavam calculos renais bilaterais e 3 apresentavam cal-
endoscopica. Utilizando fibras flexiveis de quartzo culos ureterais concomitantes. Cinquienta e quatro
para sua transmissdo esse laser quando ativado mecientes eram portadores de calculos ureterais sen-
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Table 1 -Location of urinary calculi.
Localizagéo dos célculos urinarios.

Ureter (n = 58) Kidney (n = 23)
Upper Middle Lower Calices Pelvis
13 (22.5%) 16 (27.5%) 29 (50%) 16 (69.5%) 7 (30.5%)

do que um desses apresentava calculo ureteral bilaté4z. As fibras utilizadas foram as de 20® para os
ral. A localizag&o dos calculos ureteral e renal é decasos de calculos em calices inferiores e as de 400 e
monstrados na Tabela-1. Foram tratados calculos dé600 um para todos 0s outros casos. A aplicacao do
véarios tamanhos sendo que os calculos ureterais tilaser se fez com uma energia que variou de 0.5 a 1.2
nham um diametro entre 0.7 e 1.7 cm e os calculos) e uma freqiiéncia de pulso entre 5 e 15 Hz. A frag-
renais entre 0.4 e 2.4 cm. mentacdo do célculo iniciava-se pela periferia pro-
Os endoscopios utilizados foram um urete- vocando uma cavita¢éo e posterior pulverizagao.
roscopio semi-rigido Storz 27400 CL diametro ex-
terno de 7.5F, um ureteroscépio flexivel Storz 11273RESULTADOS
BB com diametro externo de 7.5F e um nefroscopio
flexivel Storz 11001 DD com diametro externo de Realizamos 81 litotripsias em 75 pacientes
15F. O acesso ao ureter foi realizado sempre com atilizando o Holmium:YAG laser como Unica forma
dilatacdo prévia do 6stio ureteral, tendo sido utiliza-de energia. Os resultados sdo apresentados na Tabe-
dos os dilatadores fasciais de Nottingham na maiorida-2. Foi considerado sucesso quando ocorreu com-
das vezes, o baldo dilatador em 4 casos e o cateter gieta fragmentacéo ou pulverizacdo do céalculo, res-
dupla luz em outros 3 casos. tando somente fragmentos menores do que 2 mm que
Os calculos ureterais foram acessados pelasairam com a propria irrigacéo ou posteriormente com
ureteroscopio rigido ou flexivel com prévia passa-a retirada do cateter duplo J.
gem de fio guia hidrofilico. Os calculos renais foram Os calculos renais foram tratados de duas
acessados pelo ureteroscopio flexivel ou peloformas, o acesso retrégrado e 0 acesso percutaneo. A
nefroscépio flexivel através de puncdo percutaneavia retrograda através da ureteroscopia flexivel foi
A anestesia geral foi utilizada para os procedimentosutilizada em 15 casos (65.2%) e 0 acesso percutaneo
realizados no rim e o bloqueio peridural para os reaatravés do nefroscépio flexivel em 8 casos (34.7%).
lizados no ureter. A fonte geradora do Holmium:YAG Os calculos de pelve renal foram completamente frag-
laser foi um aparelho Odissey da Convergent® commentados pelo laser exceto em 1 caso em que devido
15 watts (W) de poténcia, com comprimento de ondaao tamanho do calculo (2.4 cm) optamos por termi-
de 2100 nm, energia do pulso maxima de 3.0 J, duranar a fragmentagdo com ultra-som. Dos 16 célculos
¢éo do pulso de 350 e 708 e frequiiéncia de 5 a 15 intracalicinais ocorreu a completa fragmentagéo de 1

Table 2 -Results of Holmium:YAG laser lithotripsy.
Resultado das litotripsias com Holmium:YAG laser.

Location Number of Cases Sucess (n) Sucess (%)
Renal Pelvis 7 6 85.7
Renal Calices 16 10 62.5
Upper Ureter 16 14 87.5
Middle Ureter 16 15 93.75
Lower Ureter 26 25 96.15
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célculo localizado no grupo superior e de 3 célculosPensel et al. em 1981 descreveram os principios da
localizados no grupo médio; sendo que dos 11 célcufragmentacédo de calculos renais com neodymium
los restantes localizados no grupo inferior foi possi-YAG laser (Nd: YAG) (5). Com esse tipo de laser
vel a fragmentacdo completa dos célculos no interiolatson et al. obtiveram bons resultados na fragmen-
do préprio célice em apenas 4 casos. Em 8 casos ndacao dos calculos urinarios, porém com alto indice
conseguimos deflexdo suficiente do ureterorenoscode leséo ureteral (6).
pio, apos a passagem da fibra do laser pelo seu canal O Holmium:YAG laser disponivel para uso
de trabalho, que permitisse 0 acesso ao calice; porérm medicina somente ha alguns anos atras combina
em 2 desses casos foi possivel a remocao dos calcum grande poder de fragmentacéo dos calculos com
los do célice para a pelve com a ajuda de uma cestama grande seguranca para os tecidos vizinhos. Com
de Dormia fragmentando os calculos nesse local. um comprimento de onda de 208 esse laser emi-
N&o ocorreu nenhuma complicacao séria emte energia que varia de 0.5 a 2 J, em pulsos de 350 a
nossa casuistica com o uso dessa fonte de energikD0 us que instantaneamente transforma agua em
exceto quatro casos de perfuracao do ureter, confirvapor. Seu mecanismo de acéo é fototérmico. Utili-
mados pela injecdo retrégrada de contraste iodadaando fibras flexiveis de quartzo para sua transmis-
todos tratados conservadoramente com a passagesdio, esse laser quando ativado na agua cria uma bo-

do cateter duplo J que permaneceu por 21 dias.  |ha de vaporizagc&o na ponta da fibra que fragmenta
. e vaporiza o célculo. O comprimento de onda do
DISCUSSAO Holmium:YAG laser esta localizado na regiao

infravermelha do espectro eletromagnético e é for-

A litotripsia extracorpdrea (LECO) veio temente absorvida pela agua. A luz do laser penetra
mudar dramaticamente o tratamento da litiaseapenas 0.5 mm na agua ou no tecido porque a agua
urinaria. Hoje essa modalidade terapéutica esta coné o croméforo dominante para a luz do Holmium
solidada e suas taxas de sucesso foram comprovadéasser. Fotografias de alta velocidade revelam que
apos estudo conduzido pela Associacdo Americanaima pequena bolha de vapor € criada quando se ini-
de Urologia em 1997, numa meta-analise de todos osia o0 pulso do laser. Sendo um laser de contato, seu
artigos publicados desde 1966 (1). efeito térmico somente se faz quando a ponta da fi-

Apesar de altas taxas de sucesso a LECO nabra encosta na superficie a ser tratada, fato que o
se mostra eficaz em todos os casos de calculotorna bastante seguro, pois se aplicado com critério,
urinarios. A cirurgia renal percutdnea continua sen-ndo provoca dano aos tecidos vizinhos. Quando a
do o melhor tratamento para os grandes célculos reponta da fibra 6tica ndo encosta no célculo, ou qual-
nais e com a ureterorenoscopia se obtém os melhoregier outra patologia a ser tratada, o meio liquido
resultados nos célculos impactados no ureter (2,3). @ntre eles é vaporizado, formando um tanel de va-
desenvolvimento da fibra Gptica tornou possivel apor. Este vapor absorve 10.000 vezes menos a ener-
fabricacdo de ureteroscopios de didametro bastantgia do Holmium:YAG laser que a agua, no entanto é
reduzido, a principio rigidos, depois semi-rigidos einsuficiente para a fragmentagcdo do célculo, cau-
finalmente flexiveis. Ao mesmo tempo foram desen-sando apenas um turbilh&o nos fragmentos e no meio
volvidos litotridores que empregam variadas formasde irrigacdo. Este fato € descrito como efeito
de energia como a ultra-sbnica, a pneumatica e aMoses” (7).
eletrohidraulica. Em nossa casuistica tivemos 4 perfuracdes

Mais recentemente o laser passou a fazede ureter, todas pequenas e identificadas imediata-
parte desse arsenal terapéutico, muito embora essaente, que foram tratadas conservadoramente com
fonte de energia ja venha sendo estudada ha mais demplante do cateter duplo J. As 4 perfuracdes ocor-
3 décadas. O primeiro relato de fragmentacdo de calreram entre os primeiros 20 casos iniciais e deveu-
culo urinario utilizando essa fonte de energia coube a@e a aplicacéo do laser diretamente na parede ureteral
Mulvaney et al. em 1968 com o laser de rubi (4).edemaciada no local do calculo. Esse pequeno indi-
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ce de complicagdo mostra e seguranga no manuseio proprio calice na maioria das vezes. Em duas situ-

dessa fonte de energia. acodes utilizando-se a deflexao ativa e passiva do apa-
A eficacia do Holmium:YAG laser nos ca- relho foi possivel a remocao do célculo para outro

sos de calculo ureteral em nossos pacientes foi bagecal permitindo sua fragmentacéo.

tante alta, ndo importando o tamanho do calculo. Lee .

et al. realizaram um estudo comparativo entre aCONCLUSAO

litotripsia pneumatica (Lithoclast®) e litotripsia com

Holmium: YAG laser (Coherent®), em calculos Nossos resultados comprovam que 0

ureterais, encontrando uma taxa de pacientes livreslolmium: YAG laser € uma excelente fonte de ener-

de calculo em 73% com Lithoclast e 96% com gia para utilizagdo na litotripsia intracorpérea.

Holmium:YAG (8). Nossos indices de sucesso em O fato de poder ser usado em aparelhos fle-

calculos ureterais foram bastante altos mesmo nogiveis além de permitir aumentar as taxas de sucesso

casos de terco superior. Isso se deve ao fato da fibrda litotripsia no ter¢o superior do ureter torna possi-

de laser poder ser usada em ureteroscopios flexiveigel o acesso ao interior dos célices renais. Sua efica-

gue atingem mais facilmente esse segmento do ureteria, versatilidade e seguranca aliadas a diminui¢do

do que os ureteroscopios rigidos (9). Outro fator im-do seu custo a cada dia, torna-o hoje uma excelente

portante na comparacao com os litotridores pneuméforma de tratamento para os calculos urinarios.

ticos é que o laser reduz os calculos a fragmentos
muito reduzidos, alguns sao até pulverizados, sem

provocar seu deslocamento, ao contrario dos pneuREFERENCIAS

maticos que com o impacto podem provocar a migra-
¢do do calculo (10). 1.
Em relacdo aos calculos renais nosso indice
de sucesso foi bastante alto (85.7%) nos casos de cal-
culos localizados na pelve e baixo nos calculos loca-
lizados nos calices(62.5%). Esses resultados s&o pio-
res do que os descritos na literatura. Grasso et aR.
obtiveram um indice de sucesso de 79% nos casos de
calculos renais, Bagley et al. descreveram indices
superiores a 87% e Travassos et al. uma taxa de su-
cesso de 99.4 % (9,11,12). Esse mau resultado se de@e
principalmente ao maior numero de célculos locali-
zados no grupo caliciano inferior. Sampaio e colabo-
radores descreveram a relagdo entre o angulo
infundibulo-calicial e a taxa livre de calculos ap6s
sessfes de LECO (13,14). Os maus resultados dé.
LECO nos casos de célculos localizados em calices
inferiores tornaram atraentes os procedimentosh.
endouroldgicos especialmente com a utilizacdo dos
ureteroscopios flexiveis. A limitacdo desse procedi-
mento, no entanto, esta relacionado a anatomia do
célice e a deflexdo do aparelho principalmente de-
pois da passagem da fibra de laser pelo seu canal de
trabalho. Em nossos casos a perda da deflexao ativa
do aparelho depois da passagem da fibra de menor
didmetro (20Qum) impediu a litotripsia no interior
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ABSTRACT

Over the past few years, prostate specific antigen (PSA) has emerged as the best tumor marker for thi
organ. However, PSA is not cancer-specific and can be elevated in patients with benign prostatic hyperplasi
(BPH). In order to better define the influence of BPH on serum PSA levels, blood samples from 146 BPH
patients were assayed for PSA and the values were correlated with patient’s age and prostate volume. The me
PSA for the age groups 40 to 49 years, 50 to 59 years, 60 to 69 years, and over 70 years were 0.8 ng/ml, 1.7 r
ml, 3.15 ng/ml, and 4.72 ng/ml, respectively. The increase in PSA levels also paralleled prostate enlargemen
Thus, prostate sizes of < 30 g, 30 to 39 g, 40 to 59g, over 60g, corresponded to mean PSA values of 1.58, 2.C
3.97 and 6.19 ng/ml, respectively. Pearson’s parametric correlation for age vs. prostatic volume (r = 0.25975, |
=0.002), age vs. PSA (r =0.37513, p = 0.0001) and prostatic volume vs. PSA (r = 0.59784, p = 0.0001) were
all statistically significant. Approximately 14% of patients presented elevated serum PSA levels, and transrecta
ultrasonography guided prostatic biopsy, revealed prostatitis and BPH in 50% of the patients.

In conclusion, there is a marked and statistically significant influence of age and prostate volume on
serum PSA levels. The older the patient and the largest his prostate volume, the higher the expected PSA sert
level. Another factor that can influence serum PSA levels is the presence of prostatitis.

Key words: prostate; prostatic hyperplasia; prostate neoplasms; prostatitis; prostate-specific antigen
Braz J Urol, 26: 596-601, 2000

INTRODUCAO grama de tecido prostatico hiperplasico produz cerca
de 0.3 ng de PSA no sangue.
O antigeno prostatico especifico (PSA) é uma Outro fator que pode influenciar os niveis

proteina sérica pertencente a familia das calicreinaséricos do PSA é o aumento da idade. Oesterling et al.(6)
(1,2). Pode ser produzido tanto pelas células prostaticamostraram uma influéncia forte da idade sobre 0 PSA,
epiteliais normais, hiperplasicas e malignas. A sua funtendo inclusive sugerido a ado¢éo de faixas etarias na
¢&o no organismo € a lise do coagulo seminal, poréninterpretacdo de alteracdes sanglineas desta proteina.
pode elevar-se no sangue devido a ruptura das barreBiante deste cenario a proposta deste trabalho € anali-
ras biolégicas que separam a préstata do sangue (3ar o comportamento dos niveis séricos do PSA em um
Um das causas desta ruptura € o aumento do hiumegrupo de pacientes ambulatoriais portadores de HPB.
das células epiteliais ductais determinadas pela

hiperplasia prostatica benigna (HPB). A hiperplasiaMATERIAL E METODOS

prostéatica benigna (HPB) é o tumor benigno mais fre-

guente do homem, existindo evidéncia histolégica desta No periodo de janeiro de 1996 a fevereiro
neoplasia em cerca de 40% dos homens aos 50 anogle 1997 foram estudados 146 pacientes que procu-
guase 90% aos 80 anos de idade (4). Stamey et al. (Baram o ambulatério de urologia para avaliagao
demonstraram uma relacéo linear entre o pes@rostética. A avaliagdo consistiu na obtenc¢éo de his-
prostético e os niveis sanglineos do PSA, onde cadgria clinica com énfase a presenca de sintomas do
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VOLUME =-19.10 + 0.98879 * AGE
Correlation: r = 0.25975 p = 0.002
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Figure 1 - Direct correlation between increase of Age and increase of the Prostate Volume. The
majority of patients younger than 50 years presented prostate volume lower than 40g.

Correlagdo direta entre o aumento da idade e o aumento do volume prostatico. A
maioria dos pacientes com menos de 50 anos exibiu volume prostatico menor que 40g.

trato urinario baixo, exame fisico incluindo o toque Table 1 -Percentage of patients with BPH, present-
retal, dosagem dos niveis séricos do PSA, dosagernmg normal PSA, PSA between 4 and 10 ng/ml, and

da creatinina sanguinea e urinalise. PSA grater than 10 ng/ml.
Uroculturas s6 eram solicitadas quando a is d ) q q
urindlise sugeria infeccdo urinaria. Além disso, os Percentuais de pacientes portadores de

pacientes responderam ao escore internacional dgiPerplasia prostatica benigna com PSA normal, en-

sintomas prostaticos e foram submetidos a ultral'® 4 € 10 ng/ml e acima de 10 ng/ml.

sonografia para mensuragao do volume prostatico.pgp (ng/ml) N Patients (%) Elevated PSA (%)
Todos os pacientes foram avaliados por ultra-

sonografia transabdominal para mensuracdodovo- 0 — 4 125 ( 85.7) 00
lume prostatico com aparelho Aloka 2000, sendoa 4.1 - 10 14 ( 9.6) 67
biépsia prostatica realizada com o mesmo aparelho > 10 7 (4.7 33
com probe de 5 mHz acoplado. 146 (100 ) 100

Atualmente sabemos que o termo HPB é
melhor empregado quando utilizamos o critério prostatica ou uretral; 3)- auséncia de AcP. Foram con-
histologico (7), o que exigiria a realizagéo da bidpsiasiderados como critérios de exclusdo: 1)- pacientes
prostatica em todos os casos. No entanto, utilizareem uso de medicacao antiandrogénica ou inibidoras
mos neste trabalho o termo HPB para aqueles pacida 5a redutase e 2)- histéria pregressa de retencao
entes que apresentam aumento prostatico indicadarinaria ou uso de cateter vesical de demora.
pela ultra-sonografia e toque retal, sendo a bidpsia Foram utilizados anticorpos monoclonais
prostatica realizada somente nos casos com PSA el¢AXSYM® system Abbot Laboratories), onde se con-
vado ou toque retal suspeito. sidera como normal variacdes de PSA entre 0 e 4 ng/

Os critérios para incluséo dos pacientes nesiml. A maioria das amostras de sangue foram colhi-
te estudo foram: 1)- auséncia de infec¢éo do tratadas cerca de 3-5 dias ap6s o toque retal realizado na
urinario; 2)- auséncia de historia prévia de cirurgiaprimeira consulta do paciente.
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PSA =-5.719 + 0.13718 * AGE (YEARS)
Correlation: r = 0.37513 p = 0.0001
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Figure 2 - Correlation between PSA values and Age.

Correlacdo entre os valores do PSA e a Idade.

Table 2 -Correlation between the mean values of PSA, Table 3 -Correlation between the mean values of PSA

prostate volume and age. and age and the increase in prostate volume.
Correlacéo entre os valores médios do PSA, Correlagao entre os valores médios de idade
volume prostatico e o aumento da idade. e PSA e o aumento do volume prostatico.
Age N Age PSA  Volume Volume N Volume Age PSA
(mean) (mean) (mean) (9) (mean) (mean) (mean)
40-49 8 46.00 0.8 22.86 <30 52 21.99 60.96 1.58
50-59 41 55.27 1.70 40.78 30-39 35 34.32 63.77 2.05
60-69 56 64.80 3.15 42.27 40 - 49 33 47.44 65.70 3.97
70-91 41 75.00 4.72 54.23 > 60 26 97.50 68.00 6.19
Os resultados submetidos a analise estatisti- A grande maioria (85.7%) dos pacientes por-

ca com um nivel de significancia de 5%<(.05). tadores de HPB apresentou PSA normal (Tabela-1).
Foram efetuados os seguintes célculos: média aritO PSA médio destes 146 pacientes foi 3.05 ng/ml,
mética e desvio padrdo, correlacdo paramétrica deariando de 0.1 — 18.2 ng/ml. Cerca de 14% (21 dos

Pearson, regressao linear e gréficos. 146 pacientes) apresentaram PSA elevado variando
de 4.4 - 18.2 ng/m (média 9.3 ng/ml).
RESULTADOS Em relagéo ao toque retal encontramos sus-

peita de neoplasia maligna em 18 dos 21 pacientes
A idade dos 146 pacientes variou de 40-91(85.71%), sendo 10 casos com prostatas endurecidas
anos (média 63.9 9.3), sendo 132 (86%) pacientes e 8 nédulos palpaveis.
da raca branca, 19 (12%) da raca negra e 3 (2%) pa- A Tabela-1 mostra que elevacdes de PSA en-
cientes de origem ou ascendéncia asiatica. tre 4 e 10 ng/ml foram mais freqiientemente encon-
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PSA =-0.51943 + 0.05743 * VOLUME
Correlation: r = 0.59784 p = 0.0001
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Figure 3 - Correlation between PSA values and increase in Prostate Volume.

Correlagéo entre os niveis séricos do PSA e o aumento do Volume Prostatico.

tradas (67%, 14 pacientes) do que acima de 10 ng/mDISCUSSAO
(33%, 07 pacientes).

Realizamos bidpsia prostatica dirigida pela A hiperplasia prostatica benigna é o tumor
ultra-sonografia transretal nos 21 pacientes com PSAenigno mais freqiente do homem, com incidéncia
acima de 4 ng/ml, incluindo os 18 pacientes com toqueprogressivamente crescente com o passar da idade
suspeito. Os resultados foram 10 pacientes com HPB @). De acordo com os dados apresentados existe
11 com HPB e prostatite crénica simultaneamente.  claramente um aumento progressivo dos niveis

Os valores de idade, volume prostatico e sanguineos do PSA influenciado pelo volume
PSA dos 146 pacientes selecionados foram agrupaprostéatico (Tabela-3, Figura-3). Enquanto pacien-
dos segundo 4 faixas de idade e 4 faixas de volumees portadores de prostatas de volume inferior a 30g
prostatico. As médias dos valores de cada faixa sdapresentam PSA médio de 1.5, naqueles pacientes
apresentados nas Tabelas-2 e 3, respectivamente.cuja ultra-sonografia indicou préstatas superiores a

Nas Tabelas-2 e 3 percebe-se claramente qué0g o PSA médio foi 6.1 (p = 0.0001). Apesar da
h& uma proporcionalidade direta entre as médias dogendéncia ao aumento somente cerca de 14% dos
3 parametros analisados (idade, volume prostatico @ossos pacientes portadores de HPB confirmados
PSA), isto é o aumento da idade é acompanhado pgratologicamente apresentou niveis séricos do PSA
los aumentos tanto dos niveis séricos do PSA quantacima dos valores normais (> 4 ng/ml). Ercole et al.
do volume prostatico. (8) & Ferro et al. (9) encontraram PSA elevado em

Foi calculada a correlacdo paramétrica de24% e 33% dos casos confirmados de HPB, respec-
Pearson e a respectiva equacgédo da reta entre osti¥amente. Brawer et al. (10) relataram elevacédo do
parametros (idade x volume prostatico; idade x PSA;PSA em 44% no pré - operatério de 81 pacientes
e volume prostatico x PSA) para os valores de todosubmetidos a prostatectomia simples ou resseccéo
0s 146 pacientes simultaneamente. Todas as correldransuretral da préstata. Apos a analise patologica
¢Oes foram estatisticamente significantes. Os coeficifinal foram diagnosticados 11 casos de AcP, 13 PIN
entes de correlacé@o e as equacgfes das retas sdo mfideoplasia Prostatica intraepitelial), 11 prostatites
tradas nas Figuras-1, 2 e 3. agudas e somente 1 caso de HPB isolada ou acom-
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panhada de PC, tendo os autores concluido que guanto mais idoso for o individuo. O PSA médio de

HPB isoladamente nao seria suficiente para elevaindividuos entre 40 e 49 anos foi de 0.7 ng/ml, en-

0 PSA. gquanto naqueles com mais de 70 anos o0 PSA médio
Estas discrepancia nos valores de PSA en-ssofreu incremento para 2.0 ng/ml.

contradas em diferentes populacdes de pacientes por- Outros estudos conduzidos por diferentes

tadores de HPB podem corresponder as diferencaautores também enfatizam a influéncia da idade so-

na composicao histoldégica da prostata. De acorddore os niveis séricos do PSA (16,17).

com Weber et al. (11) o PSA se correlaciona me- Apesar do nosso estudo apresentar uma influ-

lhor com o peso epitelial do que com o pesoéncia consideravel por ndo envolver pacientes

prostatico, podendo haver variacdo de até 3 vezeassintomaticos oriundos da comunidade e sim aqueles

na contribui¢do epitelial ao peso prostatico. Isto in-avaliados a partir de uma situacao clinica, podemos

dica que o principal fator que influencia a elevacdodemostrar que as altera¢cdes encontradas nos niveis

do PSA nos pacientes portadores de HPB é a comséricos do PSA apresentam grande similaridade com

posicao histolégica da mesma, principalmente o selwquelas ja relatadas na literatura mesmo considerando

conteudo epitelial. estudos populacionais. Portanto algumas discordancias
Além do préprio aumento prostatico, um se- ou discrepancia encontradas (Ex. o PSA médio de pa-

gundo aspecto a ser considerado na elevagdo dos rdientes acima de 70 anos em estudos populacionais foi

veis séricos do PSA, é a presenca de prostatite. Cerae 2 ng/ml, enquanto os nossos dados indicam PSA

de metade (11 pacientes ou 52.3%) dos nossos paainédio de 4.7 ng/ml) podem ser assim explicadas. Além

entes com PSA elevado apresentou “indicios de infla-disso, € importante que conhecamos 0 comportamento

macao prostatica apos a bidpsia prostatica dirigida”.do PSA em pacientes sintomaticos que nos procuram

Foi demonstrado experimentalmente que apds um surtpara avaliacao, pois somente assim podemos oferecer

agudo de prostatite 0 PSA pode elevar-se até 28 vezasna orientagdo mais racional.

o valor basal retornando ao normal apds 28 dias (12). .

E importante ressaltar que elevacdes do PSA relacioc€CONCLUSAO

nadas a prostatite geralmente envolvem a forma agu-

da da doenca. No entanto, Pansadoro et al. (13) en- Existe uma proporcionalidade direta e esta-

contraram elevacdes do PSA em pacientes contisticamente significante entre idade, volume

prostatites crénicas bacterianas e abacterianas (15 prostatico e nivel sangtineo do PSA.

6%, respectivamente) enfatizando a importancia des- Quanto maior a idade e volume prostético,

tes quadros nas interpretac6es do PSA usado commaiores serdo os niveis séricos do PSA. No entanto,

marcador tumoral. Desta maneira, processos inflamasomente 21 dos 146 pacientes (14%) apresentaram

térios mesmo crénicos podem elevar os niveis sérico®SA acima do valor normal, sendo 14 deles ou 9.6%

do PSA na auséncia de cancer (14). Os motivos pelora faixa entre 4 e 10 ng/ml.

guais o tecido prostatico inflamado eleva os niveis de R

PSA séricos ainda néao foram elucidados. No entantoREFERENCIAS

0s principais eventos estudados sdo: aumento na pro-

duc&o e liberacdo de PSA e aumento da permeabilidade ~ Schellhammer PF, Wright GL Jr: Biomolecular

vascular associada com a inflamac&o (15). and clinical charateristics of PSA and other can-
As e|evagﬁes do PSA podem sofrer influén- didate prostate tumor markers. Urol Clin N Am,

cia da idade. De acordo com a Tabela-2 0 PSA médio ~ 20: 597-606, 1993.

passou de 0.8 ng/ml em pacientes com idades entré Wang MC, Valenzuela IA, Murphy GP, Chen

40 e 49 para 4.7 ng/ml naqueles com idades superio- TM_: Purification of a human prostate specific

res a 70 anos (p = 0.0001). Oesterling et al. (6) relata- ~ @ntigen. Invest Urol, 17: 159-163, 1979.

ram em estudo populacional que os niveis sangliineos Tchetgen_ MB’ Qeste_rllng JE: The_role of pros-

de PSA sofrem forte influéncia da idade aumentando tate-spacific antigen in the evaluation of benign
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ABSTRACT

Purpose: The indications for repeating biopsy in patients with suspected prostate cancer and first nega
tive biopsy are not defined. The aim of this study was to evaluate the prevalence of prostate cancer among me
who underwent repeated biopsy, and to identify criteria that allow greater precision in subsequent biopsies
indications.

Materials and Methods: A total of 112 patients who underwent one or more transrectal sextant biopsies
from March/94 to July/99 were evaluated. The indications for repeating biopsy were one or more of the follow-
ing findings: elevated PSA (4 to 9.9 ng/ml and PSA deadyl 5 ng/ml/cri, or= 10 ng/ml), suspicious digital
rectal examination or transrectal ultrasonography, suspicious or unsatisfactory previous biopsy, or the presenc
of prostatic intraepithelial neoplasia (PIN).

Results: A total of 29 (25.9% of 112) patients presented with prostate cancer on repeated biopsy. Nine:
teen patients (17% of 112) were diagnosed on the second biopsy, and 10 patients (41.6% of 24) on the third. A
positive cases presented either with a PSA of 4 to 9.9 ng/ml and PSA gdhdyng/ml/crior a PSA= 10ng/

ml. The PSA wag 10 ng/mlin 9 (90%) of 10 tumors diagnosed by the third biopsy. Prostate cancer was present
in 4 (40%) of 10 patients with suspicious findings on previous biopsies and in 2 (20%) of 10 with high grade
PIN.

Conclusions: Over 25% of men with suspected prostate cancer and a first negative biopsy are found to b
positive in subsequent biopsies. At least two sets of biopsies should be carried out to exclude cancer in thi
group of patients. A third set is indicated in men with RSO ng/ml and may not be necessary in those with
PSA < 4 ng/ml or PSA of 4.0 to 9.9 ng/ml with density < 0.15 ng/nil/cm

Key words: prostate; prostatic neoplasms; biopsy; prostate-specific antigen
Braz J Urol, 26: 602-608, 2000

INTRODUCAO investigadas. Mesmo assim, em muitos destes pacien-
tes, a suspeita clinica do CaP nao pode ser totalmente
A bidpsia prostatica trans-retal (BPTR), guiada afastada, e uma nova bidpsia acaba sendo indicada (2).
pela ultra-sonografia trans-retal (USTR), é o melhor Como existem evidéncias bastante convincen-
exame diagnostico em individuos com suspeita clini-tes de que a neoplasia intra-epitelial da prostata (PIN)
ca de cancer de prostata (CaP), embora ainda apresette alto grau seja uma lesao pré-maligna, estes paci-
te um numero razoavel de falso negativos. Mesmeaentes devem ser acompanhados mais de perto, com
guando utilizados todos os testes hoje disponiveis pardosagem do PSA a intervalos menores, e se necessa-
o rastreamento do CaP, a positividade da BPTR variaio, com a repeticdo da BPTR (3).
entre 20 e 40% (1). Em outras palavras, na maioriados A rebidpsia pode ainda ser indicada quando o
pacientes ndo se detecta malignidade. Nestes casdaudo histopatoldgico inicial € inconclusivo. Isto ocor-
situag6es benignas, que se confundem com o CaP due quando existem &reas de atipia suspeitas, ou quan-
rante o rastreamento, devem ser inicialmentedo a amostra coletada é inadequada (4,5).
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A persisténcia da suspeita clinica do CaP em O PSA foi dosado em todos os pacientes. A fra-
pacientes com bidpsia prévia negativa permanece umao do PSA sérico livre foi dosada em apenas 38
desafio nos dias atuais. N&o se sabe ao certo quanté33.9%) pacientes, sem que houvesse um critério pa-
vezes e apos quanto tempo estas bidpsias devem s@ronizado para a sua indicacdo. Por este motivo, 0
repetidas. Além disso, por ser um procedimentoindice PSAI/t foi excluido da analise dos resultados.
invasivo, desconfortavel, sujeito a complicacdes, eA vPSA foi determinada somente para os pacientes
de alto custo, a BPTR néo pode ser realizada de foreom intervalo entre a bidpsia inicial e final maior ou
ma indiscriminada. Também né&o estdo ainda totaligual a 6 meses. A dPSA foi calculada para todos os
mente definidos quais os valores preditivos para gpacientes com PSA entre 4 e 9.9 ng/ml, medindo-se o
CaP na rebiopsia dos exames utilizados novolume prostético através da USTR. Os pontos de
rastreamento da doenca e da bidpsia inicialcorte utilizados para a andlise da dPSA e vPSA fo-
inconclusiva ou com PIN (4,6-8). ram de, respectivamente, 0.15 ng/mfen®.75 ng/

No presente estudo, procurou-se determinar anl/ano. O PSA indicou biopsia quando entre 4 € 9.9
prevaléncia do CaP em pacientes submetidos ag/ml e dPSA= 0.15 ng/ml/crf, ou quande 10 ng/
rebidpsias prostaticas por permanecerem com suspeital independente da dPSA. A USTR indicou biépsia
clinica apés uma bidpsia inicial negativa. Da mesmaquando detectou area hipoecdica na zona periférica.
forma, pretendeu-se identificar critérios para a indi-Todos 0s exames ultra-sonograficos e biopsias

cacgao de bidpsias prostéticas repetidas. prostaticas foram realizados de forma padronizada por
) um Unico urologista. A bidpsia foi guiada pelo USTR
MATERIAL E METODOS e os fragmentos prostaticos retirados em sextante. Nas

areas consideradas suspeitas ao TR ou a USTR, ou
Este é um estudo retrospectivo ndo controlado,com achado histopatolégico prévio inconclusivo, in-
realizado a partir da revisdo de prontuarios médicosdicou-se a retirada de 3 fragmentos adicionais.
Foram incluidos todos os pacientes, atendidos entre O intervalo mediano entre as BPTR foi de 7.5
marco de 1994 e julho de 1999, que realizaram umaneses (variacdo 1 - 59), variando conforme a sus-
ou mais rebidpsias de prostata em funcdo da persigeita da doenca e a ansiedade do paciente.
téncia da suspeita clinica de CaP ap6s uma bidpsia Os pacientes foram divididos em 3 grupos, de
prévia negativa. acordo com o numero de bidpsias realizadas (duas,
Foram identificados 112 pacientes, com idade3, 4 ou mais). Estes foram analisados comparativa-
média de 69.4 anos (55 — 85). Destes, 88 (78.6%), 1nente em relacao a porcentagem de bidpsias positi-
(17.0%), 3 (2.6%) e 2 (1.8%) realizaram respectiva-vas, ao intervalo entre as duas Ultimas biopsias, e ao
mente, duas, 3, 4 e 5 bidpsias prostaticas, em um taalmero de fragmentos coletados pela ultima biépsia.
tal de 143 rebidpsias. Os exames TR, USTR, PSA, vPSA e dPSA fo-
As indicagOes para a realizacao destas rebidpsiasam relacionados aos achados positivos ou negativos
foram relacionadas tanto a suspeita clinica, atravéslas Ultimas biopsias, e os valores de sensibilidade,
do toque retal (TR), antigeno prostatico especificoespecificidade, e valor preditivo positivo (VPP) para
(PSA), e USTR, quanto ao laudo histopatoldgico dasestes exames foram calculados. Da mesma forma,
biopsias prévias, através da presenca de PIN opacientes com bidpsias prévias inconclusivas ou com
biépsia prévia inconclusiva (suspeita ou inadequada)PIN de baixo e alto graus foram avaliados quanto ao
sendo que alguns pacientes apresentavam duas aasultado das Ultimas bidpsias.
mais indicacBes associadas. A andlise estatistica foi executada no programa
Dados referentes a idade, ao TR, a USTR, a doEpi info 6.01. O teste t de student foi empregado
sagem sérica do PSA e suas derivacbes — densidagera a analise das variaveis continuas uniformemen-
do PSA (dPSA), velocidade do PSA (VPSA) e rela-te distribuidas, o teste Mann-Whitney para variaveis
cao PSA livreftotal (PSAI/t) — e ao diagndéstico continuas ndo uniformemente distribuidas e o teste
histopatologico de cada bidpsia foram coletados. de qui-quadrado para comparagdes categdricas.
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Os dados referentes a bibliografia utilizada fo- com CaP na rebiépsia foi maior que a dos pacientes
ram armazenados em um banco de dados do prograem CaP (71.6 £ 5.9 e 68.7 £ 6.2 anos; p = 0.03).

ma de computador Endnote 3.0 Os resultados da segunda e terceira biopsia, re-
presentados na Tabela-2, foram divididos de acor-
RESULTADOS do com os valores de PSA. Pacientes com PSA < 4

ng/ml ndo apresentaram CaP. Em 13 (68.4%) dos

Dos 112 pacientes estudados, 29 (25.9%) apred9 casos positivos na segunda biépsia e em 9 (90%)
sentaram CaP (Tabela-1). A positividade para o CaRlos 10 casos na terceira o PSAXdi0 ng/ml.
de 41.6% (10 de 24) na terceira bidpsia foi estatisti- A Tabela-3 apresenta os resultados obtidos pe-
camente maior que na segunda, de 17% (19 de 112ps exames para deteccdo do CaP. O PSA foi con-
(p < 0.0005). Nenhum caso de céancer foi detectadsiderado alterado quando entre 4 e 9.9 ng/ml e
pela quarta ou quinta bidpsia. Nao houve diferencadPSA> 0.15 ng/ml/crdou quande 10 ng/ml. To-
significativa com relag@o ao intervalo entre as duasdos os pacientes com CaP apresentaram PSA alte-
ultimas biopsias (p = 0.81), e ao numero de fragmen+ado, sendo que este foi o0 indicador mais sensivel
tos coletados por biépsia (p = 0.50) entre as segun¢100%). O TR foi o0 exame que apresentou o me-
das e terceiras bidpsias. Também né&o houve diferemor nimero de falso positivos, sendo o indicador
ca entre a média dos valores de PSA que antecedésolado mais especifico (80.7%). A combinacao
ram a estas bibpsia, iguais a 13.5+ 10.4 e 14.7 + 8.2SA + TR alterados formou o indicador com o
ng/ml, respectivamente (p = 0.52). maior valor preditivo positivo (53.3%) e a maior

O tempo de seguimento médio decorrido entreespecificidade (91.6%), as custas de uma baixa
a primeira e Ultima bidpsia para os homens com esensibilidade (27.9%). Todos os pacientes com CaP
sem CaP na rebidpsia foiiguala17.2 £ 12.6 e 14.6 &£ PSA entre 4 e 9.9 ng/ml apresentaram dPSA
14.4 meses (p = 0.38). A idade média dos pacientez 0.15 ng/ml/crd

Table 1 -Incidence of prostate cancer according to the number of biopsies.

Incidéncia de cancer de préstata segundo 0 nimero de bidpsias realizadas.

Biopsies Patients Cancer Positive Interval* N of Fragments**
2 112 19 17.0% 12813.4 7.0+1.7
3 24 10 41.6% 9£18.2 7.9+ 3.7
4 ou+ 5 0 0% 6183.5 9.0+ 2.4
Total 112 29 25.9% 12412.6 7.2+2.9

* Interval in months between the last 2 biopsies;** number of fragments in the final biopsy.

* Intervalo em meses entre as duas Ultimas bidpsias;** No. fragmentos da bidpsia final.

Table 2 -Incidence of prostate cancer according to the PSA value before the second and the third biopsy.

Incidéncia de cancer de préstata de acordo com o PSA prévio a segunda e terceira bidpsias.

PSA Second Biopsy Third Biopsy
(ng/ml) Patients Cancer Positive Patients Cancer Positive
<4 4 (3.6%) 0 0% 1 (4.2%) 0 0%
4-99 49 (43.8%) 6 12.2% 6 (25%) 1 16.6%
> 10 59 (52.6%) 13 22% 17 (70.8%) 9 52.9%
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Table 3 -Results of the exams for prostate cancer detection in patients submitted to re-biopsies.

Resultados dos exames para deteccao do cancer de préstata em rebidpsias.

Exams Ca/ total PPV Sensibility Specificity
altered TRUS 12/ 46 26.1% 41.4% 59.0%
altered RE 8/24 33.3% 27.6% 80.7%
altered PSA* 29 /89 32.6% 100.0% 27.7%
altered PSA + RE 8/15 53.3% 27.6% 91.6%
PSA2 4< 9.9 ng/ml 7149 14.3% 24.1% 34.4%
With PSAd < 0.15 ng/ml/cfn 0/20 - - -

With PSAd= 0.15 ng/ml/cra 7129 24.1% 24.1% 73.5%
PSA= 10 ng/ml 22 /60 36.7% 75.9% 54.2%
PSAv= 0.75 ng/ml/year 13/35 37.1% 44.8% 73.5%

PPV = positive predictive value,
* = PSA levels> 10 ng/ml or PSA& 4< 9.9 ng/ml + PSA& 0.15 ng/ml/cn.
PSAd = prostatic specific antigen density, PSAv = prostatic specific antigen velocity.

PPV = Valor Preditivo Positivo; * Niveis séricos totais de RS20 ng/ml ou PSA entre 4 e 9.9 ng/ml com dBSAL5 ng/ml/cni.

Table 4 -Pathological results of previous and final biopsies.

Resultados histopatoldgicos das bidpsias prévias e final.

Previous Biopsy Final Biopsy
Without Cancer With Cancer Total PPV

Normal 49 17 66 25.7%
Low Grade PIN 5 1 06 16.6%
High Grade PIN 8 2 10 20.0%
Inadequate 15 5 20 25.0%
Suspicious 6 4 10 40.0%
Total 83 29 112 25.9%
PPV = Positive Predictive Value
PPV = Valor Preditivo Positivo

A Tabela-4 relaciona os resultados histopato- A bidpsia guiada pelo USTR, realizada de for-

l6gicos das biopsias prévias com da bidpsia final. Oma aleatéria, em sextante e em areas suspeitas, caso
CaP foi detectado em 1 (16.6%) dos 6 pacientes conexistam, foi durante varios anos o método de esco-
PIN de baixo grau e em 2 (20%) dos 10 pacientesha para o diagndstico histopatoldgico. O alto indi-
com PIN de alto grau. A biopsia prévia foi inadequa- ce de falsos negativos ligados a esta técnica inte-
da em 15 pacientes, dos quais 5 (25%) apresentarafgssou alguns pesquisadores a buscarem métodos
CaP, e suspeita em 10 pacientes, dos quais 4 (40.0%jais eficazes que apresentassem poucas complica-
apresentaram resultado positivo. coes. Levine et al. (9), ao realizar duas bidépsias em
~ sextante consecutivas, em uma Unica visita, detec-
DISCUSSAO taram 30% de casos adicionais. Desta forma, pode
Ainda ndo existe um consenso na conduta dogomprovar que os casos de CaP descritos por estu-
pacientes com suspeita clinica de CaP apd6s umdos de rebiopsias, como o presente, representam na
biépsia inicial negativa. verdade falso negativos. Eskew et al. (10) introdu-
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ziram a biopsia prostéatica em 5 regides, na qual fragtre as bidpsias iniciais (16). A prevaléncia geral de
mentos adicionais aos em sextante foram retirado£aP em pacientes submetidos a rebiépsias prostéaticas
das extremidades laterais e da porcdo central daor permanecerem com suspeita clinica da doenca
glandula. Com esta nova técnica, aumentou em 35%oi de 25.9% (29 de 112). A positividade na segunda
0 numero de casos detectados, todos fora da ardziopsia foi de 17% (19 de 112) e na terceira foi de
habitualmente biopsiada pela técnica em sextante41.6% (10 de 24). Este dltimo indice é superior aos
sem aumento nas complicacdes. Esta técnica, facilde outros estudos da literatura, sendo possivel verifi-
mente reproduzivel, é valida sobretudo para ascar que houve uma selecdo de pacientes com alta sus-
rebidpsias, quando a primeira biopsia em sextantgeita clinica entre os que se submeteram a terceira
foi negativa. Aplicada a primeira bidpsia, talvez biépsia. De fato, a proporcao de pacientes com PSA
contribua para a diminuicdo do nimero de biopsias> 10 ng/ml que foram a segunda biépsia (52.7%) foi
repetidas. menor do que a taxa dos que foram a terceira (70.8%).

Em aproximadamente 20% dos casos, o CaFDentre estes Ultimos, encontraram-se 9 (90%) dos 10
pode aparecer na zona de transicdo (11). A biopsidumores detectados na terceira bidpsia. Estes resulta-
de rotina desta zona prostatica é ainda um assuntdos confirmam que pacientes que permanecem com
controverso, principalmente nos casos em que h&uspeita clinica de CaP ap6s uma bidpsia inicial ne-
aumento persistente do PSA nao explicado porgativa devem realizar pelo menos duas biopsias
biépsia prévia, possivelmente relacionado a tumo-prostaticas, e que uma terceira bidpsia deve ser con-
res localizados nesta regido (12). siderada principalmente no grupo de pacientes com

No presente estudo, apenas a zona periférica foPSA2 10 ng/ml. Varios autores concordam que, na
biopsiada, pelo método em sextante, com fragmenpresenca de suspeita clinica mantida, pelo menos uma
tos adicionais em areas suspeitas. rebiopsia deve ser realizada (5,6,13,14).

Em diversos estudos, a prevaléncia geraldo CaP ~ Apenas 5 (4.5%) dos 112 pacientes submeteram-
nas rebiopsias variou entre 20 e 40% (2,5,6,13-15)se a 4 ou mais rebiépsias, todos por PSA alterado,
Ja os indices de positividade da terceira bidpsia, quarsendo que em nenhum deste foi encontrada doenca
do analisada isoladamente, variaram entre 8 e 26%maligna. Este dado sugere que apos trés biopsias ne-
(2,5,13). Keeth et al. (2) realizaram um estudo no quabativas, a chance de detec¢do de CaP diminui, embo-
1136 pacientes submeteram-se a uma ou mais biépsiaa o nUmero baixo de pacientes ndo permita uma con-
prostaticas por apresentarem PSA entre 4 e 9.9 nglluséo definitiva.

ml, caso TR e/ou USTR estivessem alterados, ou PSA  Varios estudos visando reduzir o nimero de

> 10 ng/ml, independente de outros achados. Estebiopsias prostaticas repetidas foram realizados nos ul-
pacientes, parte de um estudo longitudinal detimos anos, envolvendo o TR e o PSA e suas deriva-
screening do CaP, foram desta forma rebiopsiadogdes. Fleshner et al. (6) definiram um subgrupo entre
sistematicamente a cada 6 meses. Enquanto 34% apreacientes rebiopsiados que consideraram ser o0 de mais
sentaram CaP ja na primeira bidpsia, 427 (37.6%)aixo risco para o CaP, por apresentarem as seguintes
pacientes foram rebiopsiados. Destes, 82 de 42taracteristicas: PSA < 10 ng/ml, dPSA < 0.15 ng/ml/
(19%) tinham CaP na segunda bidpsia, 16 de 203 (8%}n?, vPSA < 0.75 ng/ml/ano, auséncia de PIN ou atipia
na terceira e 6 de 91 (7%) apds quatro ou maiem bidpsia prévia, USG e TR negativos e auséncia de
biépsias, resultando em um indice de positividadehistéria familiar. Entre 21 pacientes, 5 (23.8%) apre-
geral das rebidpsias de 24.4%. Este autor conclui gusentaram CaP em uma biépsia subseqiiente. Estes da-
pacientes que mantém suspeita clinica de CaP develos sugerem que, através dos exames disponiveis atu-
riam realizar pelo menos duas bidpsias prostéaticas, almente, ainda ndo é possivel identificar um subgrupo
gue uma terceira biopsia deve ser considerada parde pacientes com baixo risco que possa ser poupado
0s pacientes com PSA10 ng/ml ou TR alterado. da repeticdo da bidpsia prostatica. Catalona et al. (17)

O Servico onde o presente estudo foi desenvol+ealizaram BPTR em 332 homens com PSA entre 2.5
vido apresenta um indice de positividade de 39% ene 4 ng/ml, entre os quais obteve um indice de

606



REPEATED PROSTATE BIOPSIES

positividade de 22%, demonstrando que nem os pacieom PSA> 10 ng/ml, sendo desnecessaria nos gue
entes com PSA < 4 ng/ml estéo livres de apresentarerapresentam PSA < 4 ng/ml ou PSA entre 4 e 9.9 ng/
a doenca. Keetch et al. (8) estudando a dPSA em pacinl e dPSA < 0.15 ng/ml/cinPacientes com biépsia
entes com bidpsia prévia negativa e PSA entre 4 e 9.prévia suspeita ttm 40% de chance de portarem can-
ng/ml, concluiram que uma proporc¢ao significativa decer, e devem, portanto ser rebiopsiados.

tumores deixariam de ser diagnosticados caso pacien-
tes neste grupo e dPSA < 0.15 ng/m¥/tmesem pou-
pados de bidpsia. Em recente estudo realizado por
Fowler et al. (15) a relacdo PSA livre/total (PSAI/t) 1.
apresentaram o maior valor preditivo positivo para o
CaP em rebiopsias. Djavan et al. (18), com um ponto
de corte de 30% para o PSAI/t, detectaram 90% dos
canceres (sensibilidade) e eliminou 50% das biopsias
repetidas (especificidade). 2.

Todos 0s casos positivos do presente estudo apre-
sentavam PSA alterado (entre 4 e 9.9 ng/ml e dPSA
> 0.15 ng/ml/crhiou= 10 ng/ml), o que demonstra a
grande sensibilidade deste indice na detec¢éo do CaB
em rebidpsias. Além disso, sugere que os 4 pacientes
com PSA < 4 ng/ml e TR alterado, e os 27 com PSA
entre 4 € 9.9 ng/ml e dPSA < 0.15 ng/mFguoderi- 4,
am ter sido poupados da repeticédo da bidpsia.

Entre os resultados histopatoldgicos do presen-
te estudo, a biépsia prévia suspeita apresentou valor
preditivo positivo de 40% (4 de 10), confirmando a
estreita relacdo deste achado com o CaP nas.
rebiopsias, embora a amostra seja pequena (4,5). Em
estudo recente, Iczkowski et al. (4) encontraram can-
cer em 42% dos pacientes com proliferagéo acinar
pequena atipica (ASAP) em bidpsias prévias. Curio-
samente, ndo houve associacao entre PIN de alto gréii
e 0 CaP nas rebiopsias analisadas. Em apenas 2 (20%)
dos 10 casos com esta alteracdo na bidpsia inicial foi
encontrado CaP nas rebidpsias. Estes resultado € si-
milar ao encontrado por Fowler et al. (15), porém?7.
difere de uma série de estudos que apontam o PIN de
alto grau como leséo pré-neoplasica com forte asso-
ciacdo com o CaP (3,14).

CONCLUSOES 8.

Aproximadamente 25% dos homens com sus-
peita clinica para o CaP e biopsia prévia negativa
apresentam cancer em biopsias subseqtientes. Pelo
menos duas bidpsias devem ser realizadas nestes pa-
cientes. Uma terceira deve ser conduzida nos homer.

607

REFERENCIAS

Letran JL, Blase AB, Loberiza FR, Meyer GE,
Ransom SD, Brawer MK: Repeat ultrasound
guided prostate needle biopsy: use of free-to-to-
tal prostate specific antigen ratio in predicting
prostatic carcinoma. J Urol, 160: 426-429, 1998.
Keetch DW, Catalona WJ, Smith DS: Serial pro-
static biopsies in men with persistently elevated
serum prostate specific antigen values. J Ural,
151: 1571-1574, 1994.

Zlotta AR, Schulman CC: Clinical evolution of
prostatic intraepithelial neoplasia. Eur Urol, 35:
498-503, 1999.

Iczkowski KA, Bassler TJ, Schwob VS, Bassler
IC, Kunnel BS, Orozco RE, Bostwick DG: Di-
agnosis of “suspicious for malignancy” in pros-
tate biopsies: predictive value for cancer. Urol-
ogy, 51: 749-758, 1998.

Roehrborn CG, Pickens GJ, Sanders JS: Diag-
nostic yield of repeated transrectal ultrasound-
guided biopsies stratified by specific histopatho-
logic diagnoses and prostate specific antigen lev-
els. Urology, 47: 347-352, 1996.

Fleshner NE, O’Sullivan M, Fair WR: Prevalence
and predictors of a positive repeat transrectal
ultrasound guided needle biopsy of the prostate.
J Urol, 158: 505-509, 1997.

Catalona WJ, Beiser JA, Smith DS: Serum free
prostate specific antigen and prostate specific
antigen density measurements for predicting can-
cer in men with prior negative prostatic biopsies.
J Urol, 158: 2162-2167, 1997.

Keetch DW, McMurtry JM, Smith DS, Andriole
GL, Catalona WJ: Prostate specific antigen den-
sity versus prostate specific antigen slope as pre-
dictors of prostate cancer in men with initially
negative prostatic biopsies. J Urol, 156: 428-431,
1996.

Levine MA, Ittman M, Melamed J, Lepor H: Two



10.

11.

12.

13.

14.

REPEATED PROSTATE BIOPSIES

consecutive sets of transrectal ultrasound guided

sextant biopsies of the prostate for the detectionl5.

of prostate cancer. J Urol, 159: 471-476, 1998.
Eskew LA, Bare RL, McCullough DL: System-
atic 5 region prostate biopsy is superior to sex-

tant method for diagnosing carcinoma of the pros-16.

tate. J Urol, 157: 199-203, 1997.

Ferreira U, Nardi AC: Cancer da Préstata. In:
Netto Junior NR (ed.), Urologia Préatica. Sao
Paulo, Atheneu, pp. 237-247, 1999.

Keetch DW, Catalona WJ: Prostatic transition 17.

zone biopsies in men with previous negative bi-
opsies and persistently elevated serum prostate
specific antigen values. J Urol, 154: 1795-1797,
1995.

Ukimura O, Durrani O, Babaian RJ: Role of

PSA and its indices in determining the need for 18.

repeat prostate biopsies. Urology, 50: 66-72,
1997.

Perachino M, di Ciolo L, Barbetti V, Ardoino S,
Vitali A, Introini C, Vigliercio G, Puppo P: Re-
sults of rebiopsy for suspected prostate cancer
in symptomatic men with elevated PSA levels.

Correspondence address:

Dr. Eduardo Porto Ribeiro

Av. Irineu Bornhausen, 3690/1001
88025-201, Florianépolis, SC, Brazil
Fax: + + (55) (48) 228-1305

E-mail: epribeiro_99@yahoo.com

608

Eur Urol, 32: 155-159, 1997.

Fowler JE Jr., Bigler SA, Miles D, Yalkut DA:
Predictors of first repeat biopsy cancer detection
with suspected local stage prostate cancer. J Urol,
163: 813-818, 2000.

Moritz RP, Hillse WH, Souza LM, Piovesan LF:
Avaliagdo comparativa entre antigeno prostatico
especifico, ultra-sonografia transretal e exame
digital retal na detec¢do do adenocarcinoma de
préstata. J Br Urol, 23: 111, 1997.

Catalona WJ, Smith DS, Ornstein DK: Prostate
cancer detection in men with serum PSA con-
centrations of 2.6 to 4.0 ng/ml and benign pros-
tate examination. Enhancement of specificity
with free PSA measurements. JAMA, 277: 1452-
1455, 1997.

Djavan B, Zlotta A, Remzi M, Ghawidel K,
Basharkhah A, Schulman CC, Marberger M:
Optimal predictors of prostate cancer on repeat
prostate biopsy: a prospective study of 1,051
men. J Urol, 163: 1144-1149, 2000.

Received: August 25, 2000

Accepted after revision: October 23, 2000



Original Article

Brazilian Journal of Urology Vol. 26 (6): 609-613, November - December, 2000
Official Journal of the Brazilian Society of Urology

GLEASON SCORE. COMPARATIVE STUDY BETWEEN TRANSRECTAL
PROSTATE BIOPSY AND RADICAL PROSTATECTOMY SPECIMEN
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ABSTRACT

Objectives: We prospectively studied 46 patients with localized prostate cancer and compared the
Gleason score of transrectal prostate biopsies to those of radical prostatectomy specimens in order to evaluate
how precisely Gleason grading of prostate biopsy could predict definitive Gleason score of radical prostatectomy
specimen.

Material and Methods: PSA and digital rectal examination were used for screening 2,815 patients for
prostate cancer. Patients whose PSA were greater than 4.0 ng/ml and/or had abnormal digital rectal examination
underwent transrectal prostate biopsy. The biopsy Gleason score of 46 patients operated upon in our service
was compared to the Gleason score of the correspondent radical prostatectomy specimen. Wilcoxon test was
used to verify if discrepancies found between biopsy and prostate cancer specimen were statistically significant.

Results: It was found coincidence of Gleason score in 20 patients (43.5%). Gleason score of radical
prostatectomy specimen was underestimated by biopsy in 21 patients (45.6%) and overestimated in 5 patients
(10.9%). It was also observed that discrepancies were higher in those cases classified by biopsy as “well
differentiated cancer”.

Conclusions: Accuracy of histological grading (Gleason score) of prostate biopsy specimens is
reasonable. Nevertheless, its limitations should be taken into account when choosing therapeutic options,
particularly in cases of apparently “well differentiated cancer”.

Key words: prostate; prostatic neoplasm; biopsy; prostatectomy; neoplasm staging
Braz J Urol, 26: 609-613, 2000

INTRODUCAO analisa duas vezes seu préprio material (8). Isto pode
ser particularmente importante nos casos de

A graduacédo histoldgica do tecido retirado subestimacado do grau de Gleason pela biopsia, situa-

por meio da prostatectomia radical é de grande im¢ao na qual poderia ser indicado tratamento conser-

portancia na definicdo do prognostico do paciente (1vador para um tumor que se mostra bem diferenciado

4). A técnica introduzida por Gleason & Mellinger quando, na verdade, a doenca € mais agressiva do

ganhou aceitacdo mundial e é considerada padrdo rgue aparenta. O objetivo deste trabalho foi verificar

graduacéo histologica do CaP (3). No entanto, 0 esa precisdo da bidpsia na determinacdo do escore de

core de Gleason da bidpsia é freqientemente difeGleason do produto da prostatectomia radical de pa-

rente daquele observado na peca cirlrgica o que podeentes que tiveram CaP diagnosticado em programa

resultar em inadequag¢des na avaliacdo da doencade rastreamento para esta doenca.

do tratamento (5-7). Essas diferencas podem ser de- )

vidas a subjetividade do método de avaliagdo ddVIATERIAL E METODOS

biépsia sendo comuns resultados discrepantes quan-

do uma bidpsia é analisada por diferentes patologis- De 30 de marco a 3 de abril de 1998 foram

tas e mesmo quando um determinado patologistaonvocados 3000 homens assintomaticos com idade
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compreendida entre 50 e 70 anos por intermédio dosos das bidpsias foi comparado com o escore obtido
meios de comunicacdo de massa para rastreamentwa peca cirdrgica e os resultados podem ser vistos na
gratuito de CaP. Compareceram 2815 pacientes qué&abela-1.

foram submetidos a dosagem de PSA total e exame Por meio da mesma comparacao, verificou-
fisico prostatico (EFP). Os pacientes com PSA maiorse que houve subestimacao pela bidpsia em 21 casos
gue 4.0 ng/ml, EFP anormal ou que apresentaran{45,6%), superestimacao em 5 casos (10,9%) e coin-
ambas as condi¢Bes foram orientados a realizar bidépsieidéncia de grau nos 20 casos restantes (43,5%).
transretal de préstata. Os pacientes com diagndstico A comparacao do grau de Gleason da biopsia
de adenocarcinoma de prostata foram clinicamente da peca cirlrgica da amostra total esta apresentada
estadiados sendo proposta prostatectomia radical paresa Tabela-2.

0s casos em que o estadio clinico era T1C e T2. Ape- A discrepancia numeérica que ocorreu nos 26
nas pacientes sem tratamento prévio para CaP foramasos em que nao houve concordancia entre biopsia
incluidos no estudo. O escore de Gleason dos frage peca cirtrgica pode ser vista na Tabela-3.

mentos da bidpsia foi comparado com o da peca cirar- Quando subdividimos os tumores diagnosti-
gica da prostatectomia radical de 46 pacientes operacados em bem diferenciados (Gleason 2-4); modera-
dos (idade variando entre 51 e 71 anos com média damente diferenciados (Gleason 5 e 6) e
63,2) dos quais 38 (82,6%) eram da racga branca e Bidiferenciados (Gleason 7-10), notamos que em 28
(17,4%) da raca negra. Para efeito de comparacao, asasos houve coincidéncia de classificacdo entre a
tumores foram também subdivididos quanto ao escobidpsia e a peca cirargica, havendo 17 casos de
re de Gleason em grupos: 2-4; 5-6 e 7-10 sendo chasubestimacao e apenas 1 caso de hiperestimacéao.
mados respectivamente de bem diferenciados, mode- ) )
radamente diferenciados e indiferenciados. Feito isto,aP1€ 2- Comparison between Gleason score of bi-
verificou-se em quantas situacdes houve mudanca d@PSY and surgical specimen in the total sample.
clfalssificagéo do tumor quanto ao grau de difergncia— Comparacdo do escore de Gleason entre
céo. O_s resultados foram _estatlstlcamente anallsadoaépsia e peca cirlrgica da amostra total.

por meio de do teste de Wilcoxon.

Median Percentile 25 Percentile 75
Biopsy 6 6 7
Foi diagnosticado CaP em 78 homens dosSurgical 7 6 7

quais 46 foram submetidos a prostatectomia radicaSpecimen
em nosso servigo. O escore de Gleason dos fragmenwiicoxon test, p = 0.001

RESULTADOS

Table 1- Correlation between Gleason score of needle biopsy and radical prostatectomy specimen.

Correlagdo entre o escore de Gleason da bidpsia e da peca cirdrgica.

Gleason Score Gleason Score in Surgical Specimen Total

in Biopsy 4 5 6 7 8 9

4 2 1 1 4

5 1 2 2 1 6

6 2 7 10 19

7 1 11 1 13

8 2 1 3

9 1 1
Total 0 5 11 26 2 2
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Table 3- Numerical discrepancy of discordant cases between biopsy and surgical specimens.

Discrepancia numérica dos casos de discordancia entre biopsia e peca cirurgica

1 point 2 points 3 points 4 points 5 points
Underestimation 15 ( 71,3%) 3 (14,3%) 1 (4,8%) 1 (4,8%) 1 (4,8%)
Overestimation 5 (100%) - - - -
DISCUSSAO monstrado por Steinberg que comprovou que 64%

das bi6psias com grau 5-6 apresentavam coincidén-

A graduacao de Gleason da peca cirargicacia com a peca cirdrgica (9Ruando se analisa o
da prostatectomia radical € um importante fator prog-que acontece com bidpsias cujo escore de Gleason
nostico para pacientes com CaP. Quando estamo8 maior ou igual a 7, a coincidéncia na
diante de uma bidpsia pré-operatéria diagnoésticgporostatectomia radical chega a 87,5%. Em nosso
com resultado de céncer, a decisdo a ser tomada bazaterial, nos 17 casos classificados pela biopsia
seia-se, em parte, na desejavel boa correlacdo entmmmo indiferenciados, houve confirmacdo na peca
a graduacéo histolégica da bidpsia e da peca cirdreirdrgica em 16 casos (94,1%) e apenas 1 caso foi
gica. No entanto, o CaP é sabidamente uma doengeeclassificado como sendo de tumor moderadamente
multifocal o que leva a possibilidade de erros nodiferenciado. Conclui-se disto que os achados even-
processo de amostragem (1). De fato, o escore deualmente preocupantes numa bidpsia (es&re
Gleason da bidpsia freqlentemente é diferente dapodem na realidade ter grande chance de mudarem
guele verificado no produto da prostatectomia radi-para escala maior (8-10). Achados favoraveis na
cal (1,5-7). Mesmo Gleason, estudando seu propriddidpsia prostatica ndo nos déo seguranca de que o
material, notou erros de subestadiamento em até 50%umor da peca cirdrgica ndo possa ser mais agressi-
das bi6psias analisadas (8). A analise de nossos re0 do que aparenta ser na bhidpsia.
sultados mostra que varios problemas potenciais A importancia da interpretacao adequada dos
precisam ser levados em conta quando se usa o eachados da bidpsia reside no fato de alguns autores
core de Gleason de uma bidpsia para se tomar decsugerirem conduta expectante num tumor de escore
sdes pois mudancas de grupo (bem diferenciadogde Gleason mais baixo e niveis menos elevados de
moderadamente diferenciado e indiferenciado) ocorPSA (10,11) quando talvez a melhor estratégia tera-
reram em 37% dos casos. Grandes discrepancias reéutica nos levasse a recomendar tratamento mais
graduacao de Gleason (diferencas iguais ou maioagressivo.
res que 2 pontos) foram notadas em 28,6% dos ca- Existem varios motivos para explicar os erros
sos, sendo as diferencas de pontuacao encontradds interpretacédo do grau de Gleason de uma biépsia. O
entre biopsia e peca cirargica estatisticamenteprimeiro deles € o erro do préprio patologista especi-
significantes. Além disso, pudemos verificar que almente no que toca a subestimacéo do referido grau
100% dos tumores que se mostravam bem diferen(8,12). Steinberg et al., reanalisaram 87 bidpsias com
ciados (Gleason 4) na biopsia provaram ser maigumores classificados como Gleason 2-4 encaminha-
indiferenciados no resultado anatomopatoldgico fi- das de outros servicos de patologia, verificando que
nal (Gleason 5, 6 ou 7). apenas em 4 casos (4,6%) o escore se manteve em 2-4,

O risco de conduta inadequada parece seenquanto que 68 casos (78,2%) foram classificados
mais alto justamente nos tumores aparentementeomo escore 5-6. Em outras palavras, quando recebe-
bem diferenciados pois quanto mais indiferenciadomos do patologista a informac&o de que o cancer numa
se apresenta um tumor na biépsia, maior a coincibidpsia tem escore 2-4, é praticamente certo que o es-
déncia no estadiamento patoldgico final, fato ja de-core real seja pelo menos 5-6 (9).

611



GLEASON SCORE IN BIOPSY AND SURGICAL SPECIMENS

Outra fonte de discrepancia entre o grau atri-REFERENCIAS

buido ao tumor na bidépsia e na peca cirirgica é o
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CONCLUSOES 7.

A confiabilidade da graduacao de Gleason
nas amostras teciduais obtidas por biépsia transretal,
apesar de razodvel, demanda atenc¢do para suas li-
mitacbes merecendo especial cuidado os casos que
se mostram bem diferenciados quando se trata d8.
discutir opcdes terapéuticas. A comparacéao de re-
sultados de tratamentos baseada exclusivamente em
dados de bhidpsias também precisa ser vista com re$.
salvas.

Isac Castro realizou a analise estatistica.
Alexsandro G. da Silva e Fatima Jesus forneceram
apoio em informética.
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ABSTRACT

Herniation of a urological structure trough the inguinal canal has been previously reported, the first
case in literature was described by Chauliac in 1363. This unusual condition represents 1 to 3% of the hernia:

A 63-year-old man presented with uretral catheterization due to acute urinary retention after a cardiac
surgery. The patient had a 10-year history of symptoms of nocturia, frequency, poor stream and increase i
volume of scrotum. Physical examination revealed a small benign prostate and a large left inguinal hernia. The
patient reported that the hernia fluctuated in size with voiding. Serum electrolytes and renal function were
normal. Pelvic and scrotum ultrasound and a retrograde cystography demonstrated a small amount of bladder
the anatomical position and herniation of the remaining bladder through the inguinal canal into the scrotum.
The inguinal hernia was repaired and a partial cystectomy was performed. The outcome was uneventful and th
patient was discharged on postoperative day 3 with uretral catheter. The catheter was maintained for 10 day
and after it withdraws spontaneously diurese was achieved. One month postoperatively the patient had hig
residual volume confirmed by ultrasound and a program of intermittent catheterism was necessary.

Key words: bladder; urinary obstruction; hernia
Braz J Urol, 26: 614-616, 2000

INTRODUCAO culdade de iniciar a miccdo ha 2 anos, acompanhado
de diminuicdo do jato e nocturia. Refere também

A herniagdo vesical pelo canal inguinal € necessitar de manobra de compressdo manual do
considerada situacao clinica pouco comum, e foiescroto para melhorar o jato urinario. Antecedente
descrita pela primeira vez em 1363 por Chauliac (1).de coronariopatia, hipertensdo arterial, diabetes,
Esta rara condicéo clinica corresponde a 1 a 3% databagismo (2 macos/dia por 35 anos) e revas-
hérnias e apresenta quadro clinico variado, desdeularizacdo miocardica hd 6 meses. O exame fisico
auséncia de sintomas até retengdo urinaria agudarevelou abdome flacido, em avental, presenca de
insuficiéncia renal aguda (2). Descrevemos um cas@rande hérnia inguino-escrotal a direita encobrindo

clinico com breve revisao sobre o assunto. 0 pénis, testiculo palpavel a esquerda e nédo palpavel
a direita. O toque retal revelou prostata com cerca
RELATO DO CASO de 40 gramas, fibroelastica sem nodulacdes.

Os exames laboratoriais eram normais. A ul-
Paciente W.C.A., sexo masculino, 63 anos, tra-sonografia mostrava rins e ureteres normais,
apresentava-se com sonda vesical de demora hadscroto direito com grande quantidade de liquido em
meses por retencdo urinaria aguda apds cirurgiaeu interior, auséncia de septacdes, testiculo direito
cardiaca, desde entdo em uso de antibioticopronormal. A uretrocistografia retrograda e miccional
filaxia. revelou pequena porc¢ao de bexiga no interior da pelve
Referia aumento progressivo do volume e a maior por¢do da mesma localizada no interior do
escrotal a direita ha 10 anos, evoluindo para difi-escroto (Figura).
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urinario pés-miccional confirmado a ultra-sonografia,
sendo entdo instituido programa de cateterismo
intermitente com sucesso.

DISCUSSAO

As hérnias vesicais representam 1 a 3% de
todas as hérnias e acometem pacientes a partir da 5a.
década de vida. Sua distribuicdo em relacéo ao sexo é
de 70% no sexo masculino e 30% no feminino, e quanto
ao lado acometido, € 70% a direita, 10% a esquerda e
20% bilateral (1). A maioria ndo apresenta sintomas e,
muitas vezes, consiste em achado cirargico durante a
correcao de hérnias inguinais podendo ocorrer leséo
vesical durante este procedimento (4). As hérnias
sintométicas causam disuria, polaciuria, infec¢des
urinarias de repeticao, litiase e raramente hematuria
terminal e retencdo urindria aguda, podendo evoluir
para insuficiéncia renal (3). Muitos casos apresentam
associacao com hiperplasia prostéatica que pode agravar
0 quadro clinico, as vezes necessitando de desobstrucédo
concomitante ao procedimento de reparo da hérnia (4).

As hérnias vesicais distribuem-se em
inguinais (60%) e o restante em obturatérias, crurais,
isquiaticas e da linha de Spiegel (1). As formas mais
comuns de herniagdo sdo (em ordem de frequéncia):
bexiga + saco peritoneal, bexiga + ureter e bexiga
Figure - Voiding cystourethrogram showing the great part of the herniando intraperitonealmente (1).
bladder inside the scrotum (dashed line) and only a small portion O diagnéstico radioldgico consiste na
in the suprapubic region. uretrocistografia retrograda e miccional e urografia

Uretrocistografia miccional demostrando pequena por- excretora para localizacdo dos ureteres. A ultra-
¢80 de bexiga na pelve e o restante no interior do escroto. ~ sonografia auxilia o diagnostico, porém a similaridade
com quadros de hidrocele pode dificultar a conclusao

O paciente foi mantido sondado e submetido diagnostica.

a procedimento cirdrgico para reparo da hérnia O tratamento consiste em cirurgias para

utilizando-se tela de Marlék sendo necessaria a reforco da parede abdominal e reposicionamento
ligadura do cordéo espermatico e orquiectomia direitaanatémico da bexiga na cavidade pélvica.

devido a aderéncia ao saco herniario. A bexiga R

encontrava-se muito dilatada sendo realizadoREFERENCIAS

cistectomia parcial e colocacdo da mesma em posicao
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POSTERIOR URETHRAL VALVE IN ADULT
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ABSTRACT

Objective: To report a case of posterior urethral valve in an adult who presented with lower urinary
tract symptoms and a bladder calculus.

Case Report: A 32 year-old man with lower urinary tract symptoms for 2 years. Retrograde urethrography
revealed a normal urethra without evidence of stricture. A voiding cystourethrogram demonstrated a characteristic
image of a type 1 posterior urethral valve and a 1-cm bladder stone. Valve fulguration was performed. The
patient’s symptoms subsided and at 14 months of follow-up, he remained asymptomatic.

Comments: Posterior urethral valves can be a cause of lower urinary tract symptoms in adults. A
careful evaluation should be performed before the diagnosis of prostatitis is made.

Key words: urethra; urethral valve; adult; urinary obstruction
Braz J Urol, 26: 617-618, 2000

INTRODUCAO sitacdo e jato urinério fraco ha 2 anos. Durante este
periodo ele desenvolveu infec¢des urinarias severas que
Valvulas de uretra posterior (VUP) sdo uma foram tratadas efetivamente com antibioticoterapia.
causa comum de obstrucao infravesical em criangas, A ultra-sonografia abdominal ndo mostrou
com a maioria dos casos apresentando-se no primeiigilatacdo do trato urinario superior. A uretrografia
ano de vida. A ocorréncia ap6s a puberdade da VUP gstrograda revelou uma uretra normal sem evidéncia

rara, € em uma recente revisao da literatura Somenggs estenoses (Figura-1). A cistouretrografia miccional
haviam sido publicados 71 casos (1). Tipicamente, Sin-

tomas do trato urindrio inferior em homens adultos jo-
vens sao usualmente relacionados a infec¢édo do trato
urinario, calculos, lesbes uretrais, doenca neuroldgica
ou uso de drogas que pioram a fungdo vesical. Desde
gue a apresentacdo da VUP é rara na fase adulta, esta
enfermidade comumente nao entra no diagnéstico di-
ferencial destes pacientes. Se nao reconhecida pronta-
mente, a VUP pode levar a danos intensos do trato
urinario superior a depender do grau e durag&o da obs-
trucdo (2). Relatamos neste artigo um caso de valvula
de uretra posterior em um adulto que se apresentou
com sintomas do trato urindrio inferior e calculo vesical. ‘

RELATO DO CASO | ——

Figure 1 - Retrograde urethrography demonstrating a normal

Um homem de 32 anos apresentou-se com sindrethra.
tomas de polacitria, urgéncia miccional, nocturia, he- Uretrografia retrégrada revelando uma uretra normal.
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demonstrou um calculo vesical de 1 cm, uma bexigaum passado de sintomas urinarios na infancia. Nestes
trabeculada com diverticulos pequenos e uma uretrgasos a doenca ndo ocorre necessariamente em um es-
posterior dilatada. A imagem foi tipica de VUP a ni- tagio mais avancado. Apesar de ter apresentado sinto-
vel do verumontanum (Figura-2). O residuo pds-mas por 2 anos, o trato urinario superior do nosso pa-
miccional foi pequeno e néo se detectou refluxociente estava normal. A razdo para o aparecimento des-
vesicoureteral. O exame endoscopico confirmou otes sintomas na fase adulta ndo esta clara.

diagnéstico de uma VUP tipo |, que foi fulgurada. Os Ocasionalmente a VUP pode ser detectada por
sintomas do paciente resolveram-se, estando estaltra-sonografia.Entretanto, mais comumente ela é
assintomatico em 14 meses de seguimento. diagnosticada por cistouretrografia miccional ou por
avaliacao endoscépica (2,3). Os achados nestes estu-
, i, dos sao similares aos encontrados em criangas.
! Os sintomas de VUP podem ser confundidos
- aos de prostatite. Isto pode levar ao uso desnecessario
. & T - de antibiéticos ou de outras formas de terapias, retar-
. . dando o verdadeiro diagnostico. Uma avaliagé@o cui-
: ® dadosa deveria ser realizada antes do diagnostico de
4 & prostatite ser estabelecido. Como relatado por alguns
. E g autores pode haver dificuldades em diagnosticar VUP
A i radiograficamente em adultos (2). Quando a suspeita

. . clinica existe e a uretra nao é visibilizada adequada-

y . § mente pela cistouretrografia miccional, a

o e uretrocistoscopia é necessaria. O tratamento é o mes-

T o % mo daquele utilizado em criancas através de

o eletrocauterizacao endoscépica e a melhora dos sinto-
e mas obstrutivos e irritativos é esperada.
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PENILE INVERSION AFTER BLUNT TRAUMA

ANTONIO C. A. CUNHA, FELIPE P. F. MELO, ROBERTO R. MAROCLO

Division of Urology, Ipanema Hospital, Rio de Janeiro, Brazil

ABSTRACT

The authors describe a rare case of external genital trauma in a young man caused by blunt mechanism.
A 42 years old man was admitted on the emergency room with a blunt abdominal trauma, with lower abdominal
pain and hematuria. The external genital examination revealed total absence of the penis, with the prepucial
skin intact. A complete amputation of the penis was suspected. After initial resuscitation, the patient presented
hipogastric expand and pain. A surgical exploration was performed and the penis was in the subcutaneous
space. The penis was mobilized back to the genital region, a circumcision was performed and a visceral exploration
reveals no other associated lesions. The testicles presented normal appearance. The patient was discharged on
postoperative day 30, because of orthopedic associated lesions, and there was no urinary disorders or erectile
disjunction until the follow up was lost.

Key words: penis; penile; trauma; genital
Braz J Urol, 26: 619-620, 2000

INTRODUCAO estavel e foi encaminhado ao setor de radiologia onde
foi realizado raio-x de pelve e perna direita que reve-
O traumatismo de genitélia externa € patolo- laram fratura de ramo inferior do isquio direito e fra-
gia bastante comum, porém grandes lesdes sao rardsira de tibia direita. Durante o periodo de observacao
Perda de segmentos de pele, ruptura peniana ou testi-paciente apresentou mic¢ao espontanea (2 episodi-
cular e amputacdes sdo exemplos de traumatismoss), queixando-se de hematuria. Ao exame genital
de genitalia externa. As causas etiolégicas dividem-apresentava sangramento pelo prepudcio, que ao ser
se em penetrantes (45%), contusas (45%) e queimaeduzido demonstrou auséncia completa do pénis. Foi
duras e acidentes industriais (10%) (1). Os autoreslecidido por exploragdo cirirgica, pois 0 paciente
apresentam um caso de traumatismo contuso devoluiu com abaulamento da regido hipogéstrica, in-
genitalia externa de apresentacdo bastante rara e dienso quadro doloroso abdominal e apresentava sus-

cutem seu tratamento. peita de amputacao traumética do pénis.
Realizada laparotomia exploradora, com
RELATO DO CASO abertura da pele e tecido subcutaneo, evidenciou-se

0 pénis em completa everséo na regiao hipogastrica
Paciente de 42 anos, do sexo masculino, foicom grande quantidade de urina infiltrando o subcu-
admitido com quadro de contusédo abdominal devidotaneo (Figura). Realizou-se mobilizacéo do pénis com
a acidente automobilistico ha aproximadamente 20reposicionamento do mesmo na regido genital e
minutos, e apresentando grande escoriacao em regidmstectomia. Ndo havia lesédo uretral concomitante,
hipogastrica e na perna direita. Ao exame encontrabem como 0S COrpos cavernosos encontravam-se in-
va-se normotenso, taquicardico, lucido e o abdomeegros. A exploracdo abdominal ndo revelou lesbes
apresentava-se doloroso, porém sem irritacdo periintra-abdominais associadas e os testiculos encontra-
toneal. O paciente encontrava-se hemodinamicamenteam-se sem sinais de traumatismo. O paciente evo-
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Figure - Surgical view of the suprapubic region demonstrating
the total inversion of the penis (arrow).

Aspecto da regido hipogastrica durante a exploragao
cirargica, evidenciando-se o pénis em total eversao (seta).

DISCUSSAO

Amputacdes penianas parciais ou totais sdo
casos complexos de dificil manejo e geralmente re-
querem o uso de microcirurgia para reimplante
peniano (2). Eversao peniana é bastante raro.

O caso apresentado destaca-se por revelar
uma apresentacao rara de traumatismo contuso de
genitalia externa. A dificuldade de diagnéstico pré-
operatorio envolveu uma histéria confusa e o exa-
me sugestivo de amputacgdo peniana traumatica. Os
principios da reconstrucao visam um resultado cos-
mético aceitavel que permita ere¢cdes normais e ndo
interfira com a mic¢ao e a ejaculacdo. Grandes per-
das de tecidos necessitam rotacdo de retalhos
cutaneos do perineo, das coxas, do escroto, enxer-
tos livres de pele ou de malha sintética. Felizmente
0 caso apresentado foi de simples resolugéo.
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luiu bem, permanecendo com sonda vesical até o 4.
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ABSTRACT

Hypospadias is one of the most common congenital anomalies that can be treated with surgical
reconstruction. The etiology in the majority of cases of hypospadias remains elusive. Androgens are clearly
critical for penile development; however, defects in androgen metabolism and/or the androgen receptor explain
only a small subset of patients with hypospadias. This paper reviews the present strategies to understanding the
etiology of hypospadias. This is followed by a review of the anatomy of the male and female genitalia with an
emphasis on reconstructive implications. Finally, current techniques for hypospadias repair are reviewed.

Key words: hypospadias; anatomy; embryology; surgical technique; congenital anomalies
Braz J Urol, 26: 621-629, 2000

INTRODUCTION ETIOLOGY

Hypospadias is one of the most common con-Androgen Metabolism
genital anomalies occurring in approximately 1:250
to 1:300 live births. In patients with severe hypospa- Normal sexual differentiation is dependent
dias the genitalia may look ambiguous at birth result-on testosterone and its metabolites along with the
ing in emotional and psychological stress for parentspresence of a functional androgen receptor. Genetic
in that the gender assignment of their baby immedi-defects in the androgen metabolism pathway (i.e. 5-
ately comes into question. Left-uncorrected patientsalfa-ll reductase defects or androgen receptor defects)
with hypospadias may need to sit down to void andare known to result in hypospadias. Although abnor-
tend to shun intimate relationships because of the fearmalities in androgen metabolism can result in severe
related to normal sexuality. hypospadias this does not explain the etiology of

moderate and mild forms of hypospadias (2-5).
INCIDENCE
Abnormal Cellular Signaling

In Europe the prevalence of hypospadias in
the 1970’s and 1980’s has been increasing with no We propose an alternative hypothesis
obvious explanation. In the United States data fromwhereby hypospadias occurs by abnormal cellular
two birth defects surveillance systems has alsosignaling between tissues of the phallus during de-
shown an unexplained doubling in the incidence ofvelopment. This hypothesis has been pursued by first
hypospadias (1). The U.S. study from the Center ofdefining the ontogeny of epithelial and smooth muscle
Disease Control is particularly intriguing in that the differentiation markers in the developing male and
incidence of severe hypospadias, not just mildfemale genitalia (6). The original work has been ex-
forms, is increasing implying that the increase in tended to anatomical studies of hypospadias and the
hypospadias is not secondary to an increase in suranatomy of the clitoris (see below). Specifically,
veillance or reporting. emphasis has been given to reconstructive strategies
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for penile curvature and feminizing genitoplasty sur- of male urethral development proposes that the ure-
gery based on the anatomical studies (7,8). thral plate is elevated by urethral folds, which fuse
We have also focused on penile growth and ventrally in a proximal to distal sequence. Unlike its
differentiation. A number of important questions con- proximal counterpart, the urethra, which forms within
cerning penile growth remain unanswered. For ex-the glans, is lined by a stratified squamous epithe-
ample, the testosterone pathway and specifically DHTlium and has a more controversial development. One
are critical for penile growth and differentiation. theory supports the idea that fusion of the urethral
However, what about other non-androgen indepen<olds extends all the way to the tip of the glans. An-
dent growth factors such as the insulin growth factorother theory suggests that a solid ectodermal ingrowth
family. A model to study human penile growth has of epidermis canalizes the glandular urethra. With
been designed to begin to answer some of these quesewer immunohistochemical techniques and tissue
tions (9). separation and recombination experiments we pro-

Echdwral Fhrer Trewy  Erdbmse sl ™ e Fa

Figure 1 - Theories of human penile urethral development. The ectodermal ingrowth theory as
described in most textbooks of embryology postulates that the glandular urethra is formed by in
growth of epidermis. Our data support the formation of the entire urethra via endodermal
differentiation alone (with permission, from ref. 10).

To test the hypothesis that epithelia-mesen-ited normal growth and differentiation (defined by
chymal interactions are critical for normal penile the presence of cartilage). In contrast, removal of the
growth and differentiation an extensive study was developing epithelium [epidermis (skin) and endo-
performed using the mouse genital tubercle (10). Vari-derm (urethra)] greatly stunted the growth of the geni-
ous epithelial mesenchymal separation experimentgal tubercle.
were performed so show the importance of epithe- Basic work on penile growth has leaded us
lial-mesenchymal signaling. When normal signaling to reexamine the embryology of the urethral devel-
was present the growth of the genital tubercle exhib-opment (11). The most widely accepted mechanism

622



HYPOSPADIAS

posed a new theory to explain the formation of thenally with plastic known to contain estrogenic sub-
male distal urethra. Thirty-six human fetal phallic stances. Many of these estrogenic substances find their
specimens, gestational ages 5-22 weeks, were seevay ultimately into fresh and seawater in trace
tioned and stained immunohistochemically with an- amounts, but are bio-accumulated and concentrated
tibodies raised against different cytokeratins. Evalu-in higher organisms of the food chain. For this rea-
ation of the sections showed that the urethral plateson predators at the top of the food chain (large fish,
an extension of the urogenital sinus, extended to théirds, sea mammals and humans) accumulate high
tip of the phallus and maintained patency and conti-levels of estrogenic environmental contaminants. For
nuity throughout the process of urethral development.many species of wild life the consequences for re-
The entire urethra, including the glans portion, wasproduction and health are devastating. For example,
formed by dorsal extension and disintegration of thethe thinning of eggshells in a variety of birds was
urethral plate combined with ventral growth and fu- ultimately traced to the estrogenic activity of insecti-
sion of the urethral folds. Sections of the distal glan-cides to which the birds were exposed through their
dular urethra showed no evidence of a solid ectoderdiet. Thus, humans and wild animals are constantly
mal ingrowth. Rather, immunostaining results at exposed to estrogenic compounds known for their
different ages suggested differentiation of the endo-ability to disrupt reproduction, so called endocrine
dermal urethral plate into a stratified squamous epi-disrupters.

thelium (11). To determine whether urothelium could Estrogenic contaminants are known to im-
be induced to express a stratified squamous phenopair penile development in the American alligator
type, mouse fetal bladder epithelium was combined(12). Moreover, the potent estrogen, estradiol 17-beta,
with rat fetal genital tubercle mesenchyme and is known to disrupt penile development in mice even
grown under the kidney capsule of athymic mice. through very little is known about the molecular
The bladder epithelium differentiated into a strati- mechanisms whereby exogenous estrogens perturb
fied squamous epithelium. Thus, proper mesenchy-penile development (13). In a general sense the nor-
mal signaling may induce differentiation of mal process of penile development is poorly under-
urothelium into a stratified squamous epithelium, stood at the cellular and molecular levels. Thus, it is
such as during development of the urethra of the _ :
glans penis. Figure-1 is a schematic of the classic % o
theory of ectodermal intrusion contrasted with the
new theory of endodermal differentiation supported
by our experiments. If we are going to understand
the etiology of hypospadias it is critical that we un-
derstand normal penile and urethral development.

Endocrine Disrupters

One possible explanation for the worldwide by s ; “F e [T
increase in the incidence of hypospadias may be en-; s : AR
vironmental contamination, which could interfere /% = R iy
with the normal androgen pathways and normal cel-"/;  ™_#y : “‘n.__.-_ ;’f

lular signaling. In this regard it is well established
that humans continually ingest substances with known _ " S _
estrogenic activity such as insecticides utilized in CropFlgure 2 -Penile curvature correction plication suture technique

roduction. natural plant estrogens. bv-products Ofat the 12:00 o’clock position for the correction of ventral
P ! P g » DY-p curvature. This technique has the theoretical advantage in that it

plastic prOdUCtior_‘ and pharmaceUticals- |ndeeq1 theyoes not injure any nerves or vessels and the sutures are placed
metal cans used in the food industry are coated interin the thickest and hence strongest part of the tunica.
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paramount to initiate basic research into the mechaanalysis of the male specimens revealed localization
nism of normal penile development in concert with of the nerves dorsally not only at the 11 and 1 o’clock
studies designed to test the hypothesis that estrogenijgosition but extending around the tunica to the junc-
compounds can perturb penile development. If it cantion of the corpus spongiosum and corpora cavernosa
be established that estrogenic endocrine disrupters areuggesting that we may be injuring these structures
responsible for the increased incidence of hypospain penile straightening procedures (6,8).
dias, preventive steps can be taken to minimize con- The tunica albuginea showed consistent varia-
tact with such agents. In the final analysis preventiontions in thickness, with the mid dorsal 12 o’clock posi-
is the best strategy for this serious medical problemtion being the thickest followed by the 5 and 7 o’clock
periurethral positions. The lack of nerves and the thick-

ANATOMICAL STUDIES AND ness of the tunica at the 12 o’clock position have lead
RECONSTRUCTIVE IMPLICATIONS to the design of penile straightening procedures by the
placement of plication sutures (Figure-2) (6,8).
Over the last three years, we have preformed Analysis of female specimens showed that

careful anatomical studies on genital specimens bethe normal fetal clitoris consists of two corporal bod-
tween the ages of 8 and 33 weeks. In short, speciies with a midline septum. The ultrastructure of the

= .-""l . . E ’ .__-._ --“' 1
L1 o <l X
: ' C -"‘x f . H rI i i
II'L Tr : : .'-:l .E‘__ . -!‘:;I-&:fx
. = .l..- - -h'\w.';x_-'__i_'- 'ﬁl
E 1 F
< P HH. 3

Figure 3 - Schematic of feminizing genitoplasty based on neuroanatomical studies. A)-

clitoroplasty incision; B)- schematic representation of nerves based on anatomical studies; C)-

mobilization of urethral plate and outline for ventral incision into corporal bodies; D)- reduction

of erectile tissue and incision for glans reduction; E)- corporal and glans reduction; F)- reduced

glans clitoris with erectile preservation.
mens were serially sectioned and stained for epithefemale corporal bodies is analogous to the male coun-
lial, smooth muscle and nerve structures using im-terpart. The glans clitoris forms a cap on top of the
munocytochemical techniques. Select specimens werdistal end of the corporal bodies. Large bundles of
reconstructed in 3 dimensions to better understandierves course along the corporal bodies with the great-
the relationship between the nerves, corporal bodie®st density on the dorsal aspect. These anatomical
and urethral spongiosum using the computer softwareelationships are useful when preserving nerves dur-
NIH imaging and Adobe Photoshop® (6). Careful ing feminizing genitoplasty surgery (Figure-3) (7).
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Figure 4 -MAGPI hypospadias technique. A)- shows the initial maneuver of the circumferential
subcoronal incision; B) and C)- shows the Heineke-Mikulicz incision and closure of the dorsal
meatus after excision of the dorsal web skin bridge; D)- illustrates the most critical step
which is exposure of glans mesenchyme, by trimming excess skin illustrated by the dash lines
in the figure, and advancing the mobile urethra with the use of a 6-0 chromic suture, or in the
case of schematic a skin hook; E)- shows a two layer closure of the glans mesenchyme over
the advanced urethra, allowing for a normal appearing glans with excellent support of the
urethra; F)- illustrates skin closure with a sleeve approximation of the penile shaft skin. In
cases where there is a ventral skin deficiency, a Byer’s flap rearrangement with a standard
mid-line seems appropriate. (From Hinman F Jr, Atlas of Pediatric Urologic Surgery.
Philadelphia, WB Saunders Co, pp. 575-578, 1994, used by permission).

Finally, the ultrastructure of hypospadias has (8,14). The anatomy of the normal and hypospadiac
revealed that the nerves and corporal bodies have thpenis is relevant to the surgical techniques in respect
same anatomical relationship as the normal penis. Th@erve and vascular preservation.
most striking difference between the normal penis and
the hypospadiac penis is the difference in vascular-TREATMENT
ity. The hypospadiac penis has huge endothelial lined
vascular channels filled with red blood cells. In con- The only treatment for hypospadias is sur-
trast, the normal penis has well defined small capil-gical repair of the anatomical defect (15-18). In ex-
laries around the urethra and fanning into the glangperienced hands the surgery is typically performed
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_ J the hypospadiac penis. The most common accepted
{1 procedures are the MAGPI (meatal advancement
I glansplasty), the GAP (glans approximation pro-

cedure), the Mathieu or flip-flap and the
tubularized incised plate urethroplasty (20-33). We
have been most pleased with the results from the
MAGPI and GAP procedure, which we present in
more detail below. The Mathieu is based on a ran-
dom flap, which is not as reliable as a vascular-
ized pedicle graft. Long-term complications from
meatal stenosis secondary to ischemia have been
more common (17).

The MAGPI Technique

The MAGPI technique was devised by
Duckett in 1981 (20). This technique will provide
outstanding results if appropriate patient selection is
followed. The hypospadiac penis that is amenable to
the MAGPI is characterized by a dorsal web of tissue
within the glans that deflects the urine from either a
coronal or a slightly subcoronal meatus. Once the
patient is asleep, the urethra itself must have a nor-
mal ventral wall, without any thin or atretic urethral
spongiosum. The urethra also must be mobile so it
can be advanced into the glans (Figure-4).

The GAP Procedure

The GAP procedure is applicable in a small

Figure 5 - GAP Hypospadias technique. A)- illustrates the initial es_ub-set of patients with anterior hypospadias who

incision; B)- shows the exposure of the glans mesenchyme by d
epithelialization of tissue, which is critical for a two-layer glans .
closure, allowing for good support of the urethroplasty; C)- i}
tubularization of the neourethra followed by glans closure and 1
(Figure D) the completed repair.

as an outpatient procedure with 80-90% of children - i
requiring one operation. Since the surgery is elec-
tive, the optimum time as recommended by the
American Academy of Pediatric Consensus Panel
on genital surgery is between 6 months and 18
months (19).

Anterior Hypospadias

. . Figure 6 - Tubularized incised plate urethroplasty. A)- note the
_ The tech_nlque_: chosen for the repair of an- geep incision in the urethral plate down to corporal tissue; B)-
terior hypospadias will depend on the anatomy of tubularization of neourethral with subsequent glansplasty.
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have a wide and deep glandular groove (21). Thesenore severe hypospadias, a vascularized pedicle flap
patients do not have a bridge of glandular tissue thatvas performed. Recently the concept of the inci-
typically deflects the urinary stream, as seen in pa-sion in the urethral plate with subsequent
tients who would be more appropriately treated with tubularization and secondary healing has been in-
the MAGPI procedure. In the GAP procedure, the troduced by Snodgrass (Figure-6) (22). Short-term
wide mouth urethra is tubularized primarily over a results have been excellent and this procedure is
enjoying extensive popularity (25). One appealing

stent (Figure-5).

Figure 7 - Onlay island flap hypospadias repair. A)- a U-shaped incision is made around the
urethral plate preserving a dorsal urethral strip approximately 8 mm wide; B)- shows take-down
of the skin and subcutaneous tissue, as well as outlining the inner prepuce for the onlay island
flap. Glans wings are mobilized along the plane of the corporal body and the glans mesenchyme;
C)- show preservation of the urethral plate with penile curvature in a case of penoscrotal
hypospadias; D)- illustrates suturing of the onlay flap with running 7-0 suture to the urethral
plate. The flap is trimmed to obtain a 12 French caliber bougie in a child of one year of age, to
prevent the complication of urethral diverticulum, which results from leaving excess tissue. The
glans wings are approximated over the new urethra after maturing the meatus and then the skin
is closed by a classic Byers flap skin rearrangement.

Tubularized Incised Plate Urethroplasty

aspect is the slit-like meatus, which is created with

the dorsal mid-line incision. More recently, this tech-
Historically, if the urethral groove was not nique has been applied to more posterior forms of
wide enough for tubularization in situ, such as in hypospadias. Theoretically, there is concern about
the GAP or Thiersch Duplay procedure (21,24) thenthe possibility of meatal stenosis from scarring as
an alternative approach such as the Mathieu or foroccurs in patients with urethral stricture disease
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where direct vision internal urethrotomy often leads REFERENCES

to recurrent stricture. In hypospadias, the native vir-
gin tissue with excellent blood supply and large vas-1.
cular sinuses seems to respond to primary incision
and secondary healing without scar (8,14).

2.
Posterior Hypospadias

We have been quite satisfied with the onlay 3.
island flap hypospadias technique for the majority of
penile shaft and more severe cases of hypospadias
(Figure-7). The onlay island flap has withstood the
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STROMAL MODIFICATIONS IN BENIGN PROSTATIC HYPERPLASIA AS
EVIDENCED BY GLYCOSAMINOGLYCAN COMPOSITION

LUIZ E.M. CARDOSO, WALDEMAR S. COSTA, FRANCISCO J.B. SAMPAIO

Urogenital Research Unit and Division of Urology, State University of Rio de Janeiro, RJ, Brazil

ABSTRACT

Objective: Benign prostatic hyperplasia (BPH) is accompanied by extensive albeit not well known
modifications of the extracelular matrix. Herein the matricial composition in BPH was evaluated by analyzing
the glycosaminoglycans (GAG) in the prostatic tissue.

Material and Methods: BPH samples were obtained from 6 patients aged 63 to 79 years who had bee
submitted to open prostatectomy. Controls consisted of the transitional zone of prostates from 6 young adults
GAGs were extracted by papain digestion and cetylpyridinium chloride/ethanol precipitation, assayed by a
hexuronic acid method, and the concentrations were expressed as micrograms of hexuronic acid per milligrar
of dry, defatted tissue. Sulfated GAGs were identified and quantitated by agarose gel electrophoresis.

Results: The concentration of GAG in BPH (184.20) was increased by 62% (p < 0.005) with
regard to that in the transitional zone (0#88.21). The prevailing sulfated GAG both in the normal and
hyperplastic prostates is dermatan sulfate. The proportions of heparan sulfate is unchanged in both case
whereas the content of dermatan sulfate is decreased@9.92s. 59.2 4.1%, p < 0.01) and that of chondroitin
sulfate is increased (24494.5 vs. 14.5 2.8%, p < 0.005) in BPH samples.

Conclusion: GAG composition in BPH differs markedly from that of the normal transitional zone.
These findings are at variance with previous reports in which less appropriate controls were used. Our result
also imply that interstitial proteoglycans are more affected in BPH, which may result from cytokine-mediated
stimulation of stromal cells.

Key words: prostate; prostatic hyperplasia; glycosaminoglycans; extracellular matrix
Braz J Urol, 26: 630-634, 2000

INTRODUCAO xos de mRNA gue codifica um inibidor da progres-
séo do ciclo celular.
A hiperplasia prostatica benigna (HPB) é Outros estudos revelaram que alteracdes

acompanhada de proliferacao de células epiteliais gambém ocorrem na composicao do estroma. Exis-
de extensas modificacdes na organizacdo do estroméem evidéncias, por exemplo, de que a densidade de
Embora diversos estudos tenham relatado dadosélulas de musculo liso est4 alterada no estroma
guantitativos para esses componentes, os resultaddsperplasico, e que esse parametro pode ser usado
eram de inicio controversos, de modo que ndo havigara o acompanhamento da resposta farmacologica
um consenso com relacdo a qual deles estaria aw medicamentos (7,8). As células de musculo liso
mentado (1-4). Mais recentemente, no entanto, tenpodem também estar substituidas por fibroblastos,
se mostrado por andlise morfométrica que o estroma que provavelmente ocorre como reacao a zonas
€ 0 componente majoritario na HPB (5). Confirman- de isquemia (9).

do esses achados, Walden et al. (6) mostraram que O estroma da préstata inclui diversos com-
células do estroma prostético, quando comparadaponentes da matriz extracelular, como colagenos, fi-
com células epiteliais, expressam niveis mais baibras elasticas, e proteoglicanos. A identificacéo des-
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ses ultimos no tecido prostatico foi feita por meio bicristalizada) nesse mesmo tampao por 24 horas a
de imunohistoquimica em microscopia 6ptica 60°C. Ap6s centrifugacdo (3000xg, 20 minutos) e
(10,11) ou pela deteccao de seqiéncias génicasvagem dos residuos insoliveis com agua, os dois
(6,12), e estudos recentes tém mostrado que os praobrenadantes foram agrupados, e a esta solucao adi-
teoglicanos e suas cadeias laterais de glicosaminoeionou-se cloreto de cetilpiridinio (Sigma) para uma
glicanos (GAG) desempenham um papel importan-concentracdo final de 0.5%. Essa mistura foi deixa-
te na patologia da prostata, principalmente no canda a temperatura ambiente por 24 horas, centrifugada
cer (11,13-15). (3000xg, 30 minutos), e ao pellet adicionou-se NaCl
A composicdo de GAG na HPB foi 2M:etanol (100:15, v/v). Apés dissolugcdo completa
investigada por De Klerk (16) & lida et al. (15), que do pellet, a solucéo foi misturada com 2 volumes de
utilizaram como controle ou a zona central ou amos-etanol absoluto e deixada &Apor 24 horas. Os
tras sem localizac@o anatdomica definida de prostata&AGs foram entdo recuperados por meio de uma
normais, respectivamente. Como a grande maioria dosérie de centrifugacdes (3000xg, 30 minutos cada)
casos de HPB se origina na zona de transicao (1), em que se lavou o pellet com etanol 80% e absolu-
pelo fato de que se dispde de métodos mais seletiva®. O pellet final, que constitui a preparacao
para a purificacéo e quantificacdo de GAG, os resulpurificada de GAG total, foi seco a®D dissolvi-
tados nos referidos trabalhos podem néo refletir aglo em agua, e a solucao foi guardada 4G20
alteracbes que ocorrem nessa doenca. Essa questdo A concentracéo tissular de GAG total foi
foi abordada no presente trabalho, cujo objetivo foideterminada por meio da dosagem de acido
determinar a composi¢cdo de GAG em amostras déexurénico segundo o método do carbazol (20), uti-
HPB, utilizando como controle a zona de transicaolizando-se glicuronolactona (Sigma) como padrao.

de prostatas de adultos jovens. A eletroforese em gel de agarose (Dietrich
) and Dietrich, 1976) foi utilizada para se determinar
MATERIAL E METODOS a proporcao dos diferentes tipos de GAG sulfatados.

Aproximadamente pig da preparacdo GAG total,

As préstatas com hiperplasia benigna foram como &acido hexurénico, foram aplicados em uma
obtidas de 6 pacientes com idade variando entre 63 placa de gel de agarose 0.5% (Sigma) em tampao
79 anos. Esses pacientes apresentavam sintomas cli;3-diaminopropano 50 mM, pH 9.0. A corrida foi
nicos de HPB e foram submetidos a prostatectomiaealizada a 80 V, e o gel foi em seguida tratado com
aberta. O diagndstico histopatoldgico posteriormen-brometo de N-Cetil-N,N,N-trimetilaménio a 0.1%
te confirmou a presenca de HPB em todas as amogor 2 horas, e corado com azul de toluidina 0.1%
tras. Os controles consistiram da zona de transicdem etanol absoluto:acido acético 1% (1:1, v/v). A
(17,18) de prostatas obtidas durante a necropsia de laca de agarose foi entdo digitalizada em scanner
adultos com idade de 18 a 30 anos e que havianiHewlett-Packard) e o perfil densitométrico das ban-
morrido de acidentes. As amostras de tecido forandas, assim como a area dos picos, foram obtidos
fixadas em acetona logo em seguida a remocao emmsando-se o programa Scion Image (Scion
cirurgia ou necropsia, e, apos clivagem, foramCorporation, USA). A identificacdo das bandas na
delipidadas em cloroférmio/metanol (2:1, v/v) por 24 placa de agarose foi feita com base na comparacéo
horas e secas a &D. com a migracdo de padrbées de GAG comerciais

A extracdo e determinacao da concentracao(Sigma) e na susceptibilidade a degradacao por
tissular de GAG foi feita segundo métodos previa- GAG-liases (Cardoso et al., 1992).
mente descritos (19). Resumidamente, 100 a 500 mg Diferencas de concentracao e proporcao de
de tecido delipidado e seco foram rehidratadas enGAG entre os grupos controle e de HPB foram anali-
tampdao acetato de so6dio 100 mM, pH 5.0, contendaadas pelo teste para duas amostras de Wilcoxon (21).
cisteina 5 mM e EDTA 5 mM, por 24 horas’€4e  As diferengas foram consideradas estatisticamente
posteriormente incubadas com papaina (Sigmasignificativas quando p < 0.05.
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pacientes com idade variando entre 63 e 79 anos, a
concentracao de GAG é de 184.20ug/mg. Na
14 4 HPB, portanto, a concentracéo de GAG esta aumen-

1.6 -

E» 12 tada em 62% quando comparada as prostatas de adulto
s jovem, e essa diferenca € significativa (p < 0.005).

2 10 - Os GAG sulfatados presentes nas prostatas
< 08 | normais e hiperplasicas, como determinado pela
= eletroforese em gel de agarose, sado o heparam sulfa-
T 06 1 to, o dermatam sulfato, e o condroitim sulfato. Tanto

2 04 . na zona de transicdo das prostatas normais quanto

nas amostras de HPB, o dermatam sulfato € 0 GAG
predominante, enquanto que o heparan sulfato esta
0.0 , presente em proporgdes similares nos dois casos.

NP BPH Existem, no entanto, modificagdes significativas na

Figure - Total glycosaminoglycans concentration in normal HPB, com uma diminui¢do no contetdo relativo do

prostates (NP) and in benign prostatic hyperplasia (BPH). The dermatam sulfato (p < 0.01) e um aumento do

values are expressed as the mean concentrations and the bargondroitin sulfato (p < 0.005) (Tabela).
represent the standard deviation.

0.2 -

Concentragéo de glicosaminoglicanos totais na prés- DISCUSSAO
tata normal (NP) e na hiperplasia prostatica benigna (BPH). Os
valores sdo a média das concentragdes para cada grupo, e as
barras de erro representam o desvio padrao. A diferenca entre
os dois grupos é significativa (p < 0.005).

A purificacdo em “batch” de GAG por meio
de resinas ou detergentes catibnicos permite a elimina-
¢ao de diversos contaminantes que podem interferir na
RESULTADOS dosagem de &cido hexurdnico. Os valores de concen-
tracao relatados por De Klerk (16) se baseiam em mé-
A concentragdo de GAG nas amostras detodos menos seletivos para o isolamento de GAG, e
préstata foi expressa em termos de microgramas dpodem portanto estar superestimados. Os nossos resul-
acido hexurdnico por miligrama de tecido delipidado tados para concentragcdo de GAG na prostata séo de fato
e seco, e estd mostrada na Figura. Na zona de trangiés vezes menores, e tal diferenca se manteve consis-
cdo de prostatas de adulto jovem essa concentracdentemente em todas as amostras analisadas. Nota-se
€, em média, de 0.830.21ug/mg. A mesma dosa- também que, pelos resultados apresentados no referido
gem mostrou que, em amostras de HPB obtidas dartigo, ndo esta claro se existe modificacao na concen-

Table -Proportions of the different sulfated glycosaminoglycans in normal prostates (NP) and in benign prostatic
hyperplasia (BPH). The proportions are expressed as the percentages of the total sulfated glycosaminoglycans

Propor¢édo dos diferentes glicosaminoglicanos sulfatados em prostatas normais e com hiperplasia
benigna (HPB). As proporgdes estdo expressas como porcentagens de glicosaminoglicanos sulfatados totai

Prostate N HS DS CS
Normal 6 25.6t 3.58 59.9t 4.102 14.5:2.77
BPH 6 25.8+ 4.09 49.2+ 6.58* 25.0 4.52**

HS = heparan sulfate, DS = dermatan sulfate, CS = condroitin sulfate. The asterisks indicate the statistical signifreacediffe= p <
0.01, * = p < 0.005. N = number of prostates.

HS = heparan sulfato, DS = dermatan sulfato, CS = condroitim sulfato. As diferencas significativas em relagéo aos glicasamomog|
correspondentes das prostatas normais estao indicadas com um asterisco (p < 0.01) ou dois (p < 0.005) asteriscos. Nprastatesde
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tracdo de GAG na HPB, pois além de ndo se comparam torno de 20 cadeias de condroitim sulfato (lozzo,
a mesma regiao da glandula, a zona de transicao nao féP98), estaria aumentado, como indicam nossos re-
utilizada como controle. Sabe-se que nessa area origsultados, na hiperplasia benigna. Essas conclusdes sao
na-se a maior parte dos casos de HPB (1). lida et atonsistentes com os achados de Walden et al. (6), que,
(15) isolaram os GAG com método semelhante ao deisando como controle a zona de transicéo, encontra-
De Klerk (16), e os controles consistiram de amostragam niveis aumentados de mRNA que codificam
de tecido prostatico sem localizacdo anatdémica definiproteoglicanos de condroitim/dermatam sulfato no
da. Os resultados desse primeiro trabalho, obtidos a partgstroma de amostras de HPB.
de um ndmero pequeno de amostras e expressos em Parte dessas modificagcdes na composicéo da
relacdo a peso umido, ndo indicaram diferencgas signifimatriz pode ser explicada por alteragdes na popula-
cativas entre HPB e os controles. ¢ao de células do estroma, com a substituicdo, em
Os nossos resultados mostraram que, apesasertas areas, de células de musculo liso por fibro-
da grande quantidade de estroma presente na zona biastos (9). Adicionalmente, mostrou-se recentemen-
transicdo da prostata normal (18), a concentracao de&e, na HPBa presenca de grandes quantidades de
GAG nessa regido é comparativamente baixa. Em arfator de crescimento de fibroblastos (FGF) basico em
térias, por exemplo, essa concentracao é em torno d=lulas de musculo liso (28)lém de um aumento na
cinco vezes maior (19). Nossos resultados também reconcentracao tissular de isoformas do FGF (Ropiquet
velaram que ha um aumento consideravel e significaet al., 1999). Esta citocina tem potentes efeitos esti-
tivo na concentragédo de GAG na HPB quando compamulatérios sobre a migracao de células mesenquimais
rado com as amostras de zona de transicao. Além dig23) e sobre a sintese de proteoglicanos intersticiais
s0, 0s GAG de distribuicdo eminentemente intersticial,(24), 0 que sugere um mecanismo paracrino nas vias
como o dermatam sulfato e o condroitim sulfato, apre—regulatérias que levam ao crescimento e reorganiza-

sentaram modificagBes de concentracao relativa ngao do estroma na HPB.

HPB. Ja o heparan sulfato, que esta associado princi-

palmente & membrana basal e a superficie celulaREFERENCIAS

(lozzo, 1998), permaneceu inalterado. Esses dados in-
dicam que as alteracdes de sintese de proteoglicands
ocorrem basicamente no estroma, onde haveria um
remodelamento marcante na matriz extracelular, con?®.
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